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ruEFAg 

As a medical man much en$ig(}d in Public Health vvoik and 

* • • 

as Sanitary and General Scientific AhTviser to the largest o£* 

4 

the Metropolitan Dairy Companies, 1 have naturally given 
nuch flttenttfm to all questions connected with the .produc* 
of* milk and the contrcijof the trade. Having con- 
tributed an article on milk to tie line) clopmdia Medica,” 1 
vas advised by several friends cftcupying inlluential positions 
,u Hie Public Health service to expand it into a tfmall volume, 
whieh # without attempting to cover tin ground of the 
plete Crazier ” or to rival the exhaustive “ Dairy Chemistry # 
jf Richmond, should give, within a small compass and in 
i convenient form information on every question that might 
irise in connection with the economic, medical, or chemical 
aspects of the industry, i could easily have extended** the 
to many times its actual size, but my chief fdi Hiculty 
has been to^ apportion the Matter as to satisfyl each o£ 
many and varied interests! havin«\iothin|j in confine. .•beyon'd 
the fact of their dealingTin one way or%an other with milk. 
Yet though Hie whole of the chapters inU> which it is divided 
will appeal equally to few, it wojilVl be well if eve’ny farmer 
and dairyman knew the ways and means by which n^ilk *nav 
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r* r 

bscomeSi vehicle or a factor in the spread of disea^and had 

* v . . V / . 

a rational, conception ot the nature ol m^lk aua^vsis. The 
Analyst 4 would be lx*! ter able to draw sound conclusions from 
1 1 is estimations if he understood the influence ot breed, bock 
and season on the composition of milk, and in this, as in so 
many subjects, the m edict* 1 man is bound to endeavour t£>‘ 
know “ something ul everything." 

lVobabh the sale will be mainly divided bet ween rTudeifis 
1 ai\ + he Agricultural Colleges, Medical J\len and those gentle- 
men in the country who engage on a greater or lesser scale 

in dairy ‘work, which they follow as a subject of intelligent, 

• ' 1 

study rather than as a nnvely money -making ‘concern, 

though the lessons taught in the chapters on “ Housing of 

the Cow ” and “The Dairy ” need to be impiu:sed v or forced 
\ * * 
on tint vast majority of cowkeepers in town and country. 

■ jjiave, of course, availed myself of the information con- 
tained in the recognised text-books, as those of Professors 
I ream, Sheldon, Long, and Warrington, and of the assistance 
of friends of great practical experience, but 1 must specially 
acknowledge my indebtedness to li. Droop ‘Richmond, F I. (A, 
\ from whose admirable Dairy Chemistry ” as the best work 


on the subject T ha 
6hapteron “Milk . 
man^ friendly sugi 

t 

his predecessor. Dr. Paul Yjyfh. D6r the details«of bacterio- 
logical examinations 1 am*jyfrtly. indebted to Mr. Lakes, now 
Bacteriologist to the Government at Cape ToVn, 


,ve drawn .much of the matejv.As for my 
VnaUsis/Xind from whom / have received 


■estious, as I had! in years gone by from 
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Wliil^reatX^jwith some fulness of butter-making^ I haKft 
.holly ignored tjiat of cheese, partly because tf>e -manu- 
facture has,, in a lew special districts, fallen into* disuse, 
partly thinking it prudent to say nothing oil a matter of 
which 1 had no persona^ knowledge. 

EDWAftDT. WILLOUGHBY. 

lilt A WON LODGI'% 

(jlniiEN Lanls, N. 

A tn Cullin' ]!>Uu 
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BREEDS OF DAIRY COWS 

lift: ({uaTitilv and 1 lie quality o'tthfl.milk yielded by a herd 
of dairy cows depend, inter aha, on 1 lie breed and age $ 
the animals, their food and the shelter afforded them, on the 
time o# yeaj^ainl on the weather. In choosing cows for dair}* 
jpy^poM^s their milk- \. rod ucinj jjpovvers are naturally the first 
consideration ; but, since these i^ire sure to fail after a certain 
number of a ears, the aptitude of the breed to fatten for the 
butcher cannot be wholly ignored, and in districts where the 
pagture is poorer the climate inclement their ability to jive 
milk and produce flesh on a scanty food-supply and ii* cold 
dayip weather must also be taken into account. 

The Shorthorn fulfils all t hese requirements to a greater# 
degree than perhaps any other, and is consequently a general 
favourite with English farmers, as well as with those in 
America, where it i'< known as the Durham. Its origin is 
uncertain, but it seems to have been evolved early in the 
eighteenth century by a judicious intermixture of nor^iern 
breeds. Its milk, tlnfhgh not so rich in fat as that of 
several other breeds, is well up to the average, and ifbundant; 
while its hardy constitution i$ a great advantage, since it 
permits of its being kept, even in winter, iji open airy 
sheds. (Figs. I and 2. pp. 3 and 4). 

Herefords resemble' Shorthorns in ^any respects; they 
are remarkably tolerant of exposure to cold "amd wet, 
and abortion is rare among* them Their beef is unrivalled, 
and ifl some districts they arffc^preferred to H^orthorns. 
(Fig. 3, p. 7.) 
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MILK : ITS PRODUCTION AND Uf'fiS* 

• r Ayi^shires, almost exclusively favoured by /he. dairy 
farmeiv of 6 the Scottish Lowlands, surpass all jolliers in 
hardiness, thriving on pastures where t-ven a Shorthorn 
would starve. . but nevertheless well repaying care. Their 
yield of milk is enormous, having botn known to reach IOOO 
or 1206 ) gallons in the year ; it is said to be specially adapted 
for cheese-making. They are handsome animals, in colour 
almost always irregularly patched with red and white, holding 
their heads high, but making so free use of their long horns 
that it is often necessary to tip these with balls. TlWr chief 
li’o nit., however, is that as beef makers they rank lower than 
any other breed except the Jerseys. A variety much larger 
than the ordinary Ayrshire has recenlly been developed, and 
the issue of these large Ayrslii *e cows with a Shorthorn bull 
combine the fattening propel ties of their sire with all the 
good f|iiiilities of their Scottish dams. (Fig. 4, p. 8.) 

The Devon, short-horned, , and of a uniform red colour, is 
not often seen beyond its native com my. Tt yields an 
abuLdance of" milk very rich in fat, and especially good for 
making thick cream and butter, while as beef it is fully 

* equal to the Hereford, but, as might be expected, it is not * 
very tolerant of cold, although it does well on poor pasture, 
few breeds, if any, making better use of their food, whether it 
be good or bad. (Fig. 5, p. 1 1.) 

The Sussex resembles the .Devon in its colour and general 
appearance, although larger and heavier than the latter. 
Sussex cattle have many good points, but, having been 
specially valued for draught purposes, have of late years 
fallen into neglect. f 

' Longhorns, so called, now rarely seen, are easily distin- 
guished from all oth£r breeds by the downward and forward 
position of the hornsrparallel with the cheek and jaws. Under 
the skilful culture 01 Mr. Balfewell ihey rose to a high degree 
of favour throughout |he midland and north-western 
counties, tyat at present hold their ground in scime of * 
thejoriner only, having been entirely superseded in the 
fetter, including their original home, the Craven district of 
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'York and La\j»shire, by the quicker fattening Sh<*rthprtv 
"while file Survivors have greatly degenerate^. ** # 9 

The Highland and* the Welsh cattle, of each qf which 
there are twGflchief branches, one ]mier and uniformly black, 

1 the* other a less cbnractfrisffic bt*cause somewhat mixed breed, 
are. doubtless descended from aboriginal wild races of their 
respective countries, to the conditions of which they are well 
a'dapted. barge numbers of Jlighland and of "Welsh cattle 
are driven every year to the richer pastures of the south, and 
t(* the galley of the KeveTn fespectively to fallen for the 
market. They, the Highland especially, provide the* finest 
beef, but away fioni their mountain homes, where few other 
cattle could live, no one would choose them for a dairy, their 
milk bein^Rbanty, although, w^lh good feeding 1 , of fart 1 quality. 

•Polled, or hornless, cat H el constitute a remarkable and 
anomalous class, t lie product •probably of artilicial selection 
in the distant past, maintained by the persistent elimination 
of all individuals showing any tendency to atavism in the 
gfewth of horns. The Sufftflks aiv I ooked oil as t.y pidil of 
the jjroup, and are the most highly esteemed as being ^he« 
purest bred. They are of a deep bhxnl-ied colour, 1 hough 
red or yellow and white and dun coloured individuals an* 
also met with, the last so frequently that the breed was 
at one time nearly acquiring the name of Sutlblk Duns. 
(Fig. 6, p. 12.) The allied Norlolk •cuttle are also polled, 
as are the two Scottish breeds, the Galloway ( Fig. 7, 
p. 15) and the Abei$een Angus. (Fig. <S, p. 16.)* The 
latter are the dominant bleed on the low coast Ipmls from 
Inverness to the Frith of Forjli, blit, the Galloways liavc of 
late years given place to Ayisliiies throughout the country 
from the old name ol wliicli they defne their own, and to 
Shorthorns in the Lothians and 011* th* English side of the 
border. They are all gotd useful animafs, alike fo** # the dairy 
aud the stockyard, hardy* and yyddiuj? abundance of good 
milk, *aud fatteigng well at th^*l%st; while their^gentleness, 
probably the result of their defencelessness. is a recomme-nda- 
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•trop, sipce their want of horns precludes ttog^r injuring one 
anoth<v aTfpastuje, in the yard, or during Uausit.* 

Irish # cattle have been for generations? crossed with such 
utter disregard of definite purpose that th£y*are no 1 >et.t^r 
than a mongrel crowd, with fflie f one Exception of "the* 
Kerrifes, whose strongly-marked characters have attracted 
the attention of intelligent breedeis. 

r riie Kerry, indigenous to tin* low mountains ” and 
moorlands of the south of Ireland, was twenty years ago 
scarcely known out of its native*' island, but lias ofelafe u*>n < 
i^well-deserved popularity, not only in (Jreat Britain, but in 
America and the Colonies. They exhibit many of the features 
of a mountain race, being very diminutive, black, with or 
without ti little white, the red t>f some Dexter Kerries being 
the result of crossing ; hardy* Active and able to picTv U}f a 
living by the roadside, they art* as Professor Sheldon remarks, 
“pre-eminently the poor man’s cow,” while their shapely 
wide-spreading polished horns and short sittouih hair, reilect- 
ing, l in its contrast with the rough shaggy coats of the Wcfsli 
• aijjd llighland breeds, the more genial climate of their nat.i\e 
land, make them really ornamental objects in a park, and 
‘they well repay any care bestowed upon them. Their yield 
of milk is enormous, and in richness it rivals that of the best 
Jerseys. (Fig 9, p. 19.) 

The name of Dexter or Dexter Kerry is often applied 
indiscriminately to all Kerry cattle, but belongs strictly to 
an improved breed raised by JV'lr. Defter, agent to Viscount 
Hawardejp, and marked by greater roundness and thickness 
of form, and shorter legs, so {is to have earned for them the 
deputation of being “ beef down to their heels,” with the loss 
of muck of the grace? and agility of the original type which 
they are gradually #uperseding. Whether the change was 
originated by crossing with a heavier breed, or*by a simple 
process of selectiotf* is not knojvn, though the occasional 
occurrence of a red colour ill Dexters won 1^1 point to* other 
bloc^d tlmn that of the Kerries themselves. (Fig. 10, p. 21.) 
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jersey" and guernsey cattle', 

• • » 

The Cltffonel Islands .boast two distinct breeds, .which, 
while difTering«c#nsiderably in outward appeal ance, agree in 
the abundance and*extran>rdftiary richness of their milk, and 
the golden yellow colour of the butter. Formerly they were 
known in this country indiscriminately as Alderne)s, but the 
n awn e is now very properly obsolet?. One breed is peculiar 
to Jersey, and the other to Guernsey, Alderney, Sark, and 
^Ilejm, aiyl their purity is •maintained by local legislation, 
prohibiting not only the importaliofl of cattle from abroad* 
but also the introduction of Guernsey s into Jersey, and of 
Jerseys into the other islands. 

The jerseys, from their graceful deerlike form, .arc familiar 
ante attmetive objects in gentlemen’s parks, their silky hair 
is usually of a fawn or silver grey, their skin yellowish and 
almost orange in the tail, their muzzles black, encircled, as 
are also they* eyes,«by a zone approaching white, and the 
horns small, crumpled and yelffov with black tif)s. Of l?!te 
i years, however, every shade of blown, to the colour of a ]^jp£ 
^he*tnut, is also met with, and in many of these darker 
animals the colour shades into nearly black on the forehead 
and muzzle. They fatten badly, though their llesh is good 
in appearance and flavour. The richness of their milk is such 
that though less in quantity than that flf the Guernseys, the 
yield of butter by each cow is equal if not greater. r l he 
delicacy of their constitution, necessitating their being housed 
through half the year, renders them peculiarly prone to 
tuberculosis, and precludes their # general use for dairy pur- 
poses, though they are unrivalled, save by the Kerry s, ioi 
butter making. (Fig. 12, p. 25.) 

The Guernseys are larger, coarser,® indeed somewhat 
ungainly animals, mostly of a yellow-brown colour,*patchecl 
with white.* As milkers they are absolutely unrivalled, and 

‘ •* Theyyire also, however, of red or bhyck wid while, but the iSbwt.prizer 
strain is the “Cloth of Cold,” bred fw tin* hit** Ttrv. Joshua Watson, why-1 
is of a uniform ora n are buff colour. 
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from phi$«vcry fact are often so thin as to b^un§igh£ly ; but 
when dfy*they will put on flesh with startling rapidity, and 
are thhs valuable additions to a general dairy herd, being at 
the same time less tender and le^s liable to tuberculosis than 
the more elegant and smaller Jerseys. (f*ig. 13, p. 27.) 

Among foreign breeds two only •call for notice here, the 
Hutch, medium-sized blacj: and white animals, yielding lar^e 
quantities of milk of poor quality, often containing less than 
three per cent, of fat. Thjs, yr a kindred breed, extends 
under the name of N^rm^ndy over north-easter# Fraflce.* 
The other breed is the Brittany, the smallest of all, averaging « 
between thirty-two and forty-two inches in height, less even 
•than oyr Kerry s, to which, jn hardiness, activity, .md the 
quantity and quality of milk, as well as in size and 
colour, it approximates far nearer than to those of the 
Channel Islands. 


CHOICE OF A COW 

I11 selecting stock for a dairy, many and sometimes con-* 
fficting interests have to be considered. 

. if the purpose of the farm be the supply of milk as such 
to the market, and the disposal of the stock when their best 
milking days are over to the butcher on the most profitable 
terms, no breed cay equal the Shorthorns “ pure ” or 
crossed ; and they have accordingly established themselves 
as Che predominant breed throughout the whole or the 
greater part of the northern, eastern* south-eastern, and east 
midland counties. If the ultimate utilisation of the carcases 
*be of secondary importance The Ayrshires may be preferable, 
especially on poor lands, and the average quality of the milk 
may be raised by^a sprinkling of Guernseys, Devons, or 
polled cattle. 

Where there ar^ opportunities for doing a good business in 
meat' a^ well as in milk, and the pastures are fairly rich, ( 
Devons, tlerefords, and potted are to be Referred td Shorff- 
» horns, ^vhile Ayrshires and Kerrys will be valuable additions 
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ip every* way ; and, lastly, where, as in private estaULishyieritS 
and creameries 'Vn* butler factories, richness is everything, 
that is to sav, the pounds of fat rather than the gallons of 
milk obtainable from eatji apimal are the main or sole con- 
sideration, Jerseys, (Juernseys, Kerrys, and perliaps Buittany 
cattle, would be the most profitable ; the Jerseys being the 
m^st ornamental, but the l\erry#and Brittany by far the 
hardiest. From the butcher’s point of view, however, the 
Jersey is almost worthless* but the Kerry second to none, 
Vxc?pt, pfl*haps, the Highland, which with the Welsh have 
>no att ractions for the dairy farmer save in their own countries \ 
and few farmers, nowadays, would can* to experiment with 
Dutch «c*pv£, # which might, if|present in any considerable * 
numbers^ bring down the uiixgri milk of the herd below the 
standard of the public analyst. % 

The climate, in which elevation of site*, aspect, the pre- 
vailing winds, the ^erviousness of the soil, and the amount 
of the rainfall, are the chief factors, and the lpiture of tjie 
►available pasture and food must be assigned a prominent 
yilacy i* the choice of the breeds best adapted for the par- 
ticular purpose and locality. 

The following figures, although from having been taken at 
the Boyal Agricultural Society’s shows they are higher than 
the averages commonly met with, willjbe useful in showing 
what can be achieved and should be aimed at with cows of 
different breeds : 


31 cans ol 

1 111 11I Milk : 

l>iiil\ 111 Ills. | 

•1 

Tut ll Soli. Is 
per Cent 

Kill • 

pOI < (Mil 

150 Shorthorns 

43 13 

12.88 

3 7 * 

11 A\rsliires 

34.26 

1 3 * 43 

4-«5 

f'03 Guernseys 

28.93 

14.10 * 

4 - & 

1 1 <;8 Jersexs 

• 

28.01 9 

1 * 

14 si • 

4. So 9 


Two special .lersevs yielded a imM\ with percentage of 
#(l) total sol^ls 19.25, fat 9.5, ajid (c) total solids 17.0%, 
and fat 8.5, or 1 lb of butter from 10.5 and 11 7 lbs 
of milk respectively. \ 
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It will^e seen from the above that though the* weight of* 
milk giveti by & Shorthorn was to that given hy c a Jersey 
or Guernsey as 3 : 2, the weight * of butter was only as 
1 6 : 13 or 14;* so that while the foimer are tile moie profit-' 
able feu- the milk seller, the latter lighten the labour of the 
creamery and but.teiy considerably. It must not be for- 
gotten that the food consumed by a cow in the ordinary 
physiological work is proportioned to the bulk of its boify, 
and that consequently the # smaller the animal the more 
profitable if the yield o£ milk or of butter, as the^jase iftay* 
l 5 e, is not very different. From this point of view none can , 
approach the Kerry. 

BREEDING 

• w 

Some persons are in the habit of buying all or most of 
their milch cows in the open market, and of disposing of their 
calves in like manner ; but most farmers rear the bulk of 
thqir stock, # and so only cay, any methodical plan for its 
improvement be carried out. 

# ft is usual to speak of “pure bred” animals, but the term 
.must not be understood as signifying 11 n mixed descent from 
time immemorial. 

Bulls and cows of the now recognised strains will produce 
a progeny as identical with themselves as if the breed con- 
stituted a distinct species ; but with a few exceptions, as the 
Highland and W§lsh, modern breeds have been evolved by 
selection, sometimes natural, but mostly artificial, within the 
last two, or at most three, centuries. Complex, however, as 
# may be their origin, they arte not mongrels but the result of 
cross-breeding carried out through successive generations on 
strictly scientific principles, with the well-defined and intelli- 
gent purpose of transmitting to the issue those qualities that 
were essentially ^ood, or under # the circumstances advan- 
tageous, # and of minimising or ultimately eliminating such as 
were bad,* so as to bring^bout the survivalcf the fittest — i.e., 

, those exhibiting in the highest degree all the excellences of 






BREEDING 
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ttie race-in tvhich tfie faults have been reduced to the minim mi* 

• #1 ^ 

and which.^re desqjibed as <4 pure bred.’' 

In clioAsfug a bull of bulls rjuestions of cost or con- 
venience must* tie rigidly subordinated to those of the 
probable clmracterVf the issue. Indiscriminate mating will 
tend to the production oj* a race of mongrels exhibiting, it 
may be, all the vices and few of tjje virtues of their parents 
op either side ; but judicious crossing may have the very 
opposite results, while ‘‘ in and in ’’ breeding, though preserv- 
•ing«the purity of the strain, may, especially if the number of 
.^individuals be small and too ** near of kin, ’ tend to its en- 
feeblement and ultimate extinction, a fate that seems likely 
to befall the wild white cattle of ( •hillingham. When the 
stock of cows is homogeneous single bull wiil suflice, but if 
the*ecws be of several distinct breeds more than one will 
generally be required. 

One point, however, must never be forgotten — the extra- 
ordinary prepotency of the bull^who will not onl^ impress pn 
Jiis ^progeny the stamp of his frame and constitution^but 
L ^also, strange as it may seem, the milk-giving powers (or th<J 
reverse ) of his female relatives. IJmce the importance 
generally and justly attached to pedigree, including under 
• that term the characters and aptitudes of the collateral 
relatives. Indeed, the result of crossing even a very ordinary 
cow with a bull of faultless family history, though himself 
not of the highest type of physical development, may* be 
more satisfactory than if the bull, though a hea\ ier and liner- 
looking animal, had come of a stock less remarkable ns 
milkers. In the absence of evidence on this point the degree 
of development of the rudimentary udders of the b.ull himself 
may he taken as a rough indication of. the milking capacity 
of the strain. 

Prepotency* is naturally more marked the greal&r the 
purity of the strain, thus by the constant use of bulls of one 
breed aifd of high# pedigree a mongTel herd may ih two or 
three generations be entirely transmuted into one of th£sam*e 

B 
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breed as the sires, and all other characters be apparently 
obliterated ; but should one of them be subsequently employed 
as a bull, there is no doubt that the lost features would be 
revived, if not intensified. c ' 

That there should be a correspondence in size and age 
between the bull and cow is evident. A bul i may be used with 
moderation as early as eighteen months, and thence on till six 
years, or perhaps more. To kill them, as some do, at three years, 

before their true value can have been tested, is a mistake. 

• • 

CHARACTERS 0*F A GOOD DAIRY COW 

• 

It is not enough to decide on the particular breed or 
breeds of which the herd sl^all be composed, sinesg good and 
bad individuals may be found in all, but judgment must be 
exercised in the choice' of the individual cows. Apart from, 
and to some extent modifying and modified by the general 
characters of the breed, are certain features more or less 
purely indicating the milk-giving capacity of the particular 
ai#mal. The thighs of the best milkers are rather tliby # 
• giving ample room for the expansion of a deep brojjd uddej, 
which should when filled stand well forwards ; the teats should 
be of medium size, neither long and flaccid, nor, as in some 
breeds, short and stumpy, and the skin of the udder and 
teats should be soft and elastic. M. Guenon some years ago 
called attention to a phenomenon, which, though inexplicable 
a*d based on purely empirical evidence, has been accepted 
by most practical men as a characteristic of a good and trust- 
worthy milker. It is that the duration of each period of 
lactation, as well as of that during which a cow will continue 
to be profitable for dairy purposes, and to a less extent the 
average yield at any time, are in fairly direct proportion to 
the extent of £er “escutcheon,” i.e ., the surface of the 
mammary region, perineum and buttocks, over which the 
hairs t that elsewhere are directed downwards are turned 
upwards, so that the line of junction between these and the 
others is marked by a sort of frill. 
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, • Good, milkers are to be found in every 4 breed, \md so, to< 3 , 
are f>oor* ones. • General impressions, or conclusions drawn 
from the observation of any particular cow for fclfort periods 
of days or weeks, are not to be relied on. # K is evident that 
the profit to be made out of a he rtf depends on tlie average 
and total yield during the whole period of lactation, and the 
shortness of the intervals in which the cows are dry. Such- 
knowledge can be acquired onl\ by keeping a milk 
register,” that is, a book in which the yield of each individual 
cow is entered separately and continuously. Thet/alue of a* 
register is greater the more frequent the observations, a^ 
daily record being more accurate than one in which the 
observations are made weekly. The amount may be entered 
by measure or by weight, i c., \n gallons or in tbs., the latter 
being the easier and the more convenient, ( specially w*tien 
the fat is estimated in the laboratory; it renders the calcula- 
tion of the butter-yielding capacity of each cow a. simple 
matter, an important consideration when, as irf the Danish 

f • 7 

co-ojperative butter factories, the milk furnished by fiach p 
farmer in the Association is paid for on the amount c^f fat in^ 
his contribution to the common stock. At the same time, 
the volume can be calculated from the weight with sufficient 
approximation to the truth for ordinary dairy purposes by 
merely putting a decimal point before the last figure of the 
lbs., or, with greater accuracy, by multiplying by ] [)!;, i.e., 
addjpg two ciphers and dividing by 103. A gallon of water 
weighs 10 lbs., so 25 lbs. equals 2.5 ^gallons, but the specific 
gravity 'of milk being 1030, a gallon weighs 10.3 lbs., and 
25 lbs. = 25oo-y 103 = 2.427 gallons, or 2 gallons and 3^ (or 
3^) pints. The Dairy Supply Association provides a cheap and 
portable apparatus or meter, showing at a glance the weight 
h lbs. and the mgltsure in gallons and pints, no deduction 
being required for the weight of the pail. (Fig. 1 1, p. 22.) 

But the register is of great value to the dairy farmer who 
merely s^nds his milk fco the market, or t contracts ‘with a 
lairy Qgpjpany, in guiding him in his efforts to improve his 
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£>erd by a process of selection, elimination* and irfating witfi* 
the ihosf» suitable bulls. This last subject, however, is a 
matter of experience and judgment* which cannet-be learnt 
from books only. 

With the comparatively wide ran^e in jlercentage of solids 
and of the fat in the milk of different cows, it follows that 



the quantity of the milk, whether estimated by measure or 
by weight, given bj^ a particular breed or by an individual 
animal, .does not always furnish evidence of its real value. 
But since their milks will fetch the same price iu the market, 
a cow.yieWing 3 gallons* daily is more profitable to the milk 
vendor -than another giving 2h gallons only, although of such 
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Richness- that it wotild bear diluting up to the measure of the. * 
other, without bein^ rendered inferior. Farmers accordfhgly 
speak of * jfhrticular covts as being good “milkers'’ or 
“ butter cows,’*" or both, these being represented, for 
example, by ShortTicrns* Jerseys, and Kerrys or Guernseys 
respectively ; though it must not be forgotten that a larger 
body requiring more food, the three gallons from the one 
may cost the owner more per gallon than the from the 
other. The range is greater than is commonly supposed by 
•those win*, being neither breeders nor exhibitors, do not 
plaice the trouble to note the yield of each cow. Thus at the 
Dairy Show hold at the Agricultural Hall, Islington, in 1902, 
the weights recorded daily ran/rom 8 to 75 lbs. ; the figures , 
not exceeding 12 lbs. or so .were of course those of very 
young cows, and the only cow giving over 70 lbs. was a 
heavy Shorthorn exhibited by Mr. G. Long. Taking the 
higher ligures representing good and easily attainable 
averages, rather than extraordinary and exceptional individual 
, instances, at the show of that year, we found Shorthorns 
yielding 40 50 lbs. daily ; half a dozen red-polled cattl* 
exhibited by Lord Rothschild, 40-50 lbs ; four’ Ayrshires, 
25-30 lbs., two Guernseys, 25-35 lbs., Dexter Kerrys, 
20— 40 lbs., and Jerseys, 25~3olbs. The Shorthorns and Jerseys 
were present in overwhelming numbers, the other breeds 
were represented by from two to six individuals, Devons, 
Herefords, Scottish (except the Ayrshire)^ and Welsh qjittle 
being unrepresented, ^hie of the Shorthorns, a huge animal 
belonging to Lord Rothschild, gave 58-60 lbs. Considering 
the relative size and, consequently, the cost of feeding, the^ 
Dexters with 20 40 lbs. must be allowed to take # the highest 
place whether for milk or butter-making. * 

Age at which to pat the cqjtr to th* 0 bull, and the best 
season for ddving . — It wfluld be well if the young <&>w were 
not put to the bull until she was near two years old, though 
it is *usual witV common cross-bred cattle to* do* so at 
eighteen months, and some farmers, especially/ in Tdnj 
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north? ru counties, do this as early a! twelve months' 
althofi^li .this is bad ]>ractice, since the cow, the calf, or 
both must suffer. The best time i£ between thf* beginning 
of May and die end of duly, so that the* flow may calve 
between January and April, but oldhr cows may be made to 
calve any time before Christmas. The period of gestation is 
usually from 282 to 285 days, according as the calf is a cow 
or a bull ; and since a cow should be allowed to run dry for 
six or eight weeks prior to Hie expected date of calving, it is 
well to put them to the bull at different times, so* that the 
supply of milk may no! be seriously diminished by having 
too man} cows dry at one time. The farmer must watch 
for the symptoms of heat,” jyhicli last but a few' days and 
do not 'return until after about three W’eeks. Conception 
will, as a rule, take place at tfiis period ; but should it not, 
one must wait for the next appearance of the “ heat.” The 
rest from laetatiou should on no account be less than a 
month, but need not be more than two, the interval which, 

1 . < 

ns the rule, should be allowed. If this fall in the spring' or 
summer, the cow should be put out to grass, but if in printer, 
die should he fed with the best hay, some roots, and boiled 
bran and meal. 

Abortion and • slijijiinif ” of the caff . — The causes of abor- 
tion art 1 not well understood, and the habit is often acquired ; 
anything tending to fatigue or excitement conduces to it, 
and jfc seems to be sometimes epidemic. There is strong 
evidence in favour of the belief, though it is denied by some 
high authorities, that ergotised grasses, most frequently met 
with in damp swampy pastures, are a cause of abortion, 
while a hereditary tendency is occasionally observed. 

Whfti the time for parturition approaches the cow should 
be brought tf> the homestead and kept apart from others in 
a quiet pftice, where she may be constantly under*observation, 
and have bran mafiies or laxatives, and about 2 lbs. of oil 
cake in pTflce of a portion of dry fodder. TJie act of phrturi- 
tiofi does not occunv more than half or three quarters of an 







26 


0 


MILK : ITS PRODUCTION AND USE$ 


hour ufLder normal conditions, during which time* the cow * 

4 JO « • c 

should be 'watched and assistance rendered if .necessary, 
otherwise she is best left to herself. If, however* the pre- 
sentation is unnatural, if any obstacle exist f$ the expulsion 
of the fa'tus, or there be abnormal d?lay iii the separation of* 
the placental structures, the help of a veterinary surgeon, or 
at least of an intelligent and experienced man, should be had 
recourse to, for the misdirected efforts of an ignorant or un- 
skilled one may lead to the loss ol^both cow and calf. After 
calving is over she should have a warm mash, and Iter water * 
should be slightly warmed, an aperient of t lb. of Epsom , 
salts and ] oz. of ginger in warm water is generally advis- 
able, but spirits, &c., are not panted. Next day if line she 
may be taken out for a few hours, but for three or four more 
days at least she should be housed at night. It is usual "to 
take the calf away at once, but if it be left with its mother 
they must both be kept quiet. Young heifers fare best if 

allowed to suckle their first calf for some weekft, since the 

• * • 

udders are thus rendered flexible and lit for milking better 4 
than by artificial means. Eor a few days it will be necessary, 
if the calf have been taken away, to draw off the milk three or 
four times a day, to prevent over distension of the udder with 
perhaps inflammation and abscess. If, however, the calf be 
left with its dam, there is no need for milking, provided the 
cow does not drive the* calf away, which she is apt to do if 
the ^dders be hard and painful. On no account should a 
cow be put to the bull within six ^veeks of calving, even 
though she may be in heat; for involution of the uterus not 
being complete she will either not conceive, or, if she do, will 
be very liable to abort. If a cow has aborted previously, or 
has dropped a calf prematurely, she should be allowed three 
or four months’ sexjtal rest, tjiat the uterus may have time to 
rettirn to its normal and healthiA* condition before being 
again excited to functional activity. 

Feeding and weaning of calves. — Mother’s jpilk is the Natural 
^anfl only perfect food for the young of all mammalian 




Fig. 13. Guernsey 
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animals ; # and since the milk secreted in tiiQ fij;St fe\v 

days following parturition, the colostrum ^r “beamings,” is 
quite unfit for the market, but, provides a natural 'aperient, 
specially adapfed to the calf, tlie^e is no excuse for taking 
it from, its dam for the first week. Again, the young of the 
lower animals are able to feed themselves at a much earlier 
age than the human infant* so that, although left to them- 
selves they would not wholly abandon their mothers for 
several months, there is little /lifligulty in weaning them. 

But the wish to make„the # most of the milk for ifciiry pur- 
poses or the market offers a strong inducement to farmers to 
attempt the rearing of the calves from the first, or from the 
earliest possible period, on artificial foods, eitkerpidd' d to 
skim milk, the butter being* sold, or even without the 
addition of any milk whatever. This practice is not to be 
recommended, for none of these foods can really take the 
place of milk, and the health of the calf will inevitably suffer. 
wit(j remote g fleets on her Injure development. * But since 
the d*iily yield of well-bred cows is greater than the require- 
nfhnts of the calf, for which during the first month# about 
three quarts arc sufficient, one of two courses may be followed 
after the first week, during which the milk cannot be used 
for dairy purposes, and the cow should be allowed to suckle 
her own calf. Either two calves may be allowed to one cow, 
until they can be weaned, when two more born subsequently 
inayjoe put in their places; or the calf, being taken from 
the cow after the first week, may be # fed from a pail with a 
sufficient quantity of milk for several weeks longer, and 
then with a mixture of mill? and artificial food until it is 
able to tal^e grass and other fodder. In the northern 
counties the usual jiragtice is to leave the calf with its 
mother for ten days or a fortnight, then for another fortnight 
it is fed*on new milk from a pail, next on new arfd skim milk 
mixed, and after a month on skim milk to which meal or 
crushed linseed is adeted in quantities * adapted to the 
growth \bf the animal, until it is gradually weaned to 
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•chopped ffivy, andT roots, and later to crushed oats afld lin-’ 
seed cake. 

In Ayi^lfire calves intended for dairy cows are reared on 
pure milk only for four to six weeks, the (Quantity being 
gradually increased froifl three to four and live quarts daily, 
when meal, crushed linseed, &c., are added, and the milk is 
wholly withdrawn after the eighth or tenth week. 

^The rearing of calves without milk should never be 
attempted, being foolish and short-sighted, for the injury to 
thohealtli and future value of the animal, especially for dairy 
purposes, outweighs by far any profit derived from the sale of 
the milk, nor can skim milk take the place of pure milk, 
since £he fat is essential to the f nutrition of the calf. When 
however, it has reached the age of six weeks or thereabouts 
an?I its digestive powers are Stronger than they were in tin 
first month, skim milk may be given, provided the deficiency ol 
butter fat is made good by the addition of some other and 
cheaper lat* as that of linseed meal or finely crushed cake. 
Fof directions for making and mixing different mashes, gruel? 
and otjjer food during the process of weaning, such works % 

“ \ouatt’s Complete Grazier,” by 1/r. Fream , or Prof. 
Sheldon’s “ Dairy Farming” may be consulted. 



CHAPTER - II 


THE HOUSING OF COWS 

Cow-sheds, Cow-houses, Shippons, or fByre%.— 

The question of the housing or sheltering of cows in thi^ 
temperate but uncertain climate has to be considered from 
severaL points of view. The well-known freedom from 
tuberculosis of the hardy cqfttle roaming at large on^the 
moors and mountains of Scotland, the Steppes of Bussia, and 
the prairies of America, testifies to the healthiness of a life 
in the open air, especially where cliffs, rocks, or trees afford 
some sheltei*against storm anj rain. But it is only in vei y mild 
^anc? sheltered localities that even the hardier breeds of dairjt , 
cows can stand exposure all the year round, and tken # onlyg , 
at the cost of their yield of milk, as well as of a considerable 
addition to their food, much of which goes to the maintenance 
of the body temperature instead of being utilised for milk * 
production. On the .other hand, the experience of many of 
the Dutch dairy farmers shows that cows, if kept in clean, 
dr^, and well-v&ntilated sheds, maj be maintained in good 
condition for years ; but the prevalence of tuberculosis among 
Jerseys and other high-bred tender animals, that are 

• necessarily sheltered or housed during eight months in the 
year % is equally conclusive as to the danger of infection, 
inseparable from overcrowding in buildings unprovided with 
the means of really efficient ventilation. We may therefore 
conclude that sope shelter must be provided *for from four 
to eight months in the year, according to the climate, the 
weather and the character of the herd ; hut that the longer 

• ^the rows can remain out without detriment or suffering, that 
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80 l°„ n g , as tLoj enjoy the open air life, the better. * Even 
in the nxmdow, however, some kind of shelter is desirable, if 
not nece^s&ry, to afTortT protection against cold winds and 
rains. It nee<f"nob be evei^ an open shed, although that is 
the best ; a high fence will keep off the wind, agd trees 
under the spreading bpughs of which tlmy can stand will 
serve as shelter from heavy rairn^ or from the excessive heat 
or the sun. 

It is an excellent practice in # very hot weather to keep the 
coflvs d living the heat of the day yi airy sheds, where they 
are protected from the sun’s rays and the attacks of Hies, 
turning them into the meadow after the evening’s milking 
to enjoy the cool air at night.* • 

In the so-called “ model fairies ” or show establishments, 
the cow-sheds leave nothing to be desired, and at many 
country houses little less attention is bestowed on them than 
on the stables; but in the ordinary class of dairy farms and 
in such cow-yards in towns js are not run by # way of adver- 
tisement, the sanitary conditions are as a rule abominable. 
Rough walls scarcely admitting of lime-washing ; thatched 
roofs harbouring vermin and infection, or tiles cold in winter, 
and hot in summer; lloors pitched with large cobble-stones, 
the spaces between which afford lodgment for dung which 
cannot be swept or w r ashed out ; with no regular fall to carry 
off the surface drainage, urine and washings, and no provision 
for securing ventilation, or for warming a draughty building, 
save the body heat of the animals, whose legs, hind-quarters, 
and perhaps their very udders are besmeared with dung. 
Without will be found a “straW-yard,” where a huge mass of 
litter and dung rests on an uneven and more or # less pervious 
bottom of rough broken stones, pu<Jdle^ or a make-b£lieve of 
concrete, from which in dry weather ammoniacal exhalations 
rise pollutftig the air £?nd impoverishing the mafiure, and 
which after rain is as sodden as a sponge with jso much of 
the sdakage as joes not slowly run*off by a drain to foul the 
water of a neighbouring pond or ditch, euphejiistmaffy 
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called a brook, from which the cows, and possibly tfie cottager 
some way off’ obtain their drinking supply. ## 

In towns the straw-yard and pbnd are absent f but whih 
the water is (trawn from the public mains, or*to save expense 
from 4 shallow well sunk in the fold soil, the place of tin 
straw-yard is taken by a dung-pit, the contents of which, fron 
the more sparing use of lifter, are of a semi-fluid consistence 
and their removal from time to lime is attended by a sicken- 
ing stench. 

n • • 

That under such conditions the cows can maintain perfect 
health is incredible, and milk drawn and exposed while still 
warm to such an atmosphere, for even a few minutes, cannot 
'fail to absorb the odours and fco be contaminated by tl* j tilth, 
or in dry weather by dust, theyehicles of bacilli which tend 
to render it prone to speedy souring and decomposition. * 

In Holland and in Norway, indeed, the cows are mostly 
stall fed, but the most scrupulous attention is paid to the 
cleanliness o£ the animals and^of their surrounding, the cows 
are groomed or “curried” daily like horses, the stalls # are 
lfe.pt dry and clean, the supply of fodder is ampje and 
nourishing, and pure water only is given, with the result that 
notwithstanding their continuous confinement they are always 
in good condition. 

The shelters for cows in England are of two kinds, 
(1) open sheds, and (2) closed houses, an intermediate form 
of shelter being the open shed, the front of which can be 
closed in cold, and, especially in coRl and wet weather, by 
movable shutters either reaching to the roof, or leaving 
a space above for ventilation, an arrangement much in 
favour in the Scottish Lowlands. 

OpeTi sheds around a yard do very well for the hardier 
breeds of cattle, in places nqt exposed to cold winds ; but in 
high, bl£ak,or cold and damp localises, and for JSrseys every- 
where, closed sheefs or cow-houses are indispensable. These 
sheds may # be single or dmible; in the former f (Eig. 14), a single 
rotf of qows stand with their heads to the back or higher 
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Vail, a waHv intervening between tlieir tails and the i'lunt or 
lowei waH, # with a Jean- to roof. In the latter, whiclt have a 
ridge roo£ tfetween walls bf etjual height, two rows of cows 



Fig. 14. J’LAN OF ('OW-ilOTJSE 
<(, <(, stalls lor two cows ; f h, b. fodder (roughs, < r, 
uiinl*iug Roughs , d , I ceding walk . c, dung w ; l 1 1\ 1 • 
/, gutter d ruining to link*. <j, dooi : /<, It, windows 



Tig. 15. Plan of Cow-House 


n, ((, stalls for two cows , 4 , fodder troughs , r, c, 
drinking troughs; <], feeding walk; e, dung walk; 

1 \ gutter draining to tank ; //, door . h , //, windows , 

/, middle gangwaT. 

stand head To head, or, better, tail to tail. In the"f!rst case 
(Fig- I5)> there is a narrow walk betweenTheir hea^s, giving 
access *to the feeding-troughs on either side, an3 a -gutter 

and broad walk between their tails and either walh in the 

> • 
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second ( Fig. 1 6 ), there is a'single broad passage, with’ a gutter 
running down the middle of the sh~d, and a feeding 
walk on each side between their heads and the wall. 
In this arrangement as in the single shed, the feeding 
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a, < t , stalls for two cows; h. /plodder troughs; r, c, 
drink in** troughs. < 1 , feeding walk; c, dung walk : 
J\ gutter draining to tank , //, dooi ; / //, windows , 
/, middle gangway. 



o s stalls lor two cows : //, fodder troughs : d. feeding 
walk : (\ dung .walk , / gutter draining to tank : 
(/, door, //, //, windows; /, middle gangway; 
# Orinking troughs as before. 


walk is "often dispensed with, the troughs being close to 
the waljs; but there are two objections to this, first the 
cold draught along the wall, and second^, that the Wall, 
being bespattered with the nasal mucus of such cows as 
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Chance t’<* suffer from cough or catarrhs, may, if anyone be 
suffering ftrsm tuberculosis or other infectious lung disease, 
be the means of^ infecting ])reviously healthy animals sub- 
sequently occupying the^sarfte stall, or those adjoining it, 
while it is very difficult to replenish the feeding-troughs in 
the presence of the cows.* 

The real Hal ion- of sinfc sheds isteffected by apertures for 
the admission of fresh air in the front or lower wall about 
five feet above the ground, with outlets at the summit of the 
% roof? in tile double shed the lideU arc in the walls on either 
side, and the outlets in the ridge of the roof. From this 
point of view, the head to head position of the cows is 
preferable, .singe in the tail to tail arrangement the heads of 
the jpiirmds are exposed to thejpold currents of the entering 
air, unless t he apertures of inlit are fixed at a considerable 
height, when the ventilation is less eJHcient. 

The i nit is should*., be louvretl to break the draughts, and 
the outlets in the form of a ridpp ventilator, or at it is called 
«*iti Germany, a riding roof, extending the whole length of the 
building, or of turrets, as Hoyle’s or Musgrave’s one to every 
two or three cows, either plan preventing the descent of snow 
or rain, or the tendency under certain circumstances to rever- 
sal of the current of cold air on to the heads of the animals. 
Besides the iouvred inlets, which will be open at all times, 
provision should be made for supplementary ventilation of a 
freer kind, technically called *■ perflation,” for completely and 
rapidly changing the air of the building when the c<$ws are 
out, and for keeping it fresh and cool when the shed is 
occupied in warm weather, just as the windows of a dwelling* 
room are opened wide, or those of a school in the intervals of 
play. For this purpose large openings* tht size of ordinary 
domestic windows, closed by^shuttels moving on hinges above 
or at the sides, should be provided, two or more in each of 
the opposite walls, in addition to the permanent louvers and 
the doors. 

The question of vM surfaces is a difficult one ; in model or 
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show dairies, and in those attached to gentlemen's housed, 
where every expenditure need not be copsidere^ ? nothing is 
3qual to white glazed tiles, into which one stjtiUre of slate 
may be let opposite each cow, /or noting her yield, &c. In 
Dther, cases the walls may be faced with the smoothest 
cement obtainable, for rough walls are always objectionable, 
[f they must be of baje brick they should be frequently 
ime-waslied during the time the sheds are in use. 

The roofs, of slate or tiles, not thatch or rough stone slabs, 
may be boarded to ^ecure uniformity of temperature, but 
should not be ceiled, as. save under special arrangement^, 
this would interfere with the exit of foul air through the 
ridge outlets. «- • 

The pan inf/ of the stall* and (/an(/ira//s should be of hard 
‘ pavior ” bricks, or of concrete, which is preferable as giving 
i more uniform surface, and adapting itself more readily to 
the several gradients required for carrying olf the wet. But 
the concrete must not be too smooth to afford a foothold to 
tho cows. It may, while still soft, be impressed by meins pf 
a roller with small squares or other pattern, as is done op 
u granolithic ’ paving. It should slant gently towards the 
gutters, which should be formed of glazed half-pipes bedded 
in the concrete, or be moulded in the concrete itself, anc] 
faced with cement to the smoothest surface possible. Circular 
pipes with a longitudinal slot are objectionable, as being 
liable to become choked, when they are cleared with diffi- 
culty.^ The gutter, which must hffve a good fall, should be 
carried without a trap to a brick tank, cement lined, covered 
in and provided with a pump. Beyond each row of stalls 
the gutters may b^ made to discharge into a drain with 
manholes, t &c., especially when the number of cows is large, or 
the buildings are near th$ dairy or the dwelling. The liquid, 
consisting of urine and dung dissolved in *the water with 
whichr the floors of the sheds have been washed down, con- 
stitutes a highly concentrated liquid manure, which may fie 
applied by' means of a water-cart to grass land, or mixed 
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^ith dry earth and # used as a top dressing. It may be*used 
freely on garden ground, but before applying it to growing 
grass in dfy /# weather it is'advisable to dilute it further, lest 
it should “ burn^the herbage To discharge it into ponds 
or watercourses is wastefift and insanitary, and to allow it to 
run into the strnw-yard is # scarcely less so. 

Every day when the cows are taken out for exercise and 
airing, as they ought always to be, the tloor of the sheds 
should be washed down with a, hose, and the dung and wash- 
tugs^wept*nto and along the gutters.^ 
c With the old rough cobble pitching on which the cows 
cOuld not. lie with comfort, a good supply of litter was 
necessary, but with brick or concrete paving this can be dis- 
pensed with, except a little under their forefeet on which to 
kneel when lying down, and for this purpose moss litter, or 
where it is cheap, sawdust, may be substituted for straw, 
whicii is expensive, and, exception very heavy lands, does not 
enhance the value of the manure. Under forniey conditions 
was necessary as a sponge to absorb the semi-fluid dung of 
£Ows, bpt is not required if this be converted into liquid* 
manurS, when the straw-yard itself may be aoolished with 
^advantage. In the sheds the cows may be tied up without 
any partitions between them, or they may be arranged singly 
or in pairs in stalls ; in the latter case, with a small partition 
between them at the manger, that each* may have her sepa- 
rate allowance of food. The partitions and mangers *fire 
commonly of wood, but? cast-iron fittings are neajer and 
cleaner, and present manifest advantages in the ease with 
which they may be disinfected hi the event of any of the 
cows being affected with foot and mouth disease^ or tuber- 
culosis. Each cow should have a separate water trough 
supplied by pipes from a cistern i^t a sufficient elevation, and 
frequently clamed. The importance of clean water r is not 
^appreciated as it should be ; water-troughs in the yar£ should 
be kept Clean, and # fixed at such a height aboye the ground 
that while the cow can drink from them easily they sfrall be 
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jnabve to foul the water with their urine hr dung. It cannbt 
be dbnitd that cows will willingly drink, indeed often seein 
:o prefer, polluted water, but the effect on thei^'milk if not 
m their general health must be bad. Th. explanation is 
andoubtedly to be found in an instinctive craving for saf.t 
which the urine supplies, but which would be better given 
is such with the food. 

In the plans here shoW separate feeding and drinkVng 
troughs are provided for each cow, but in urban dairies and 
places where a public and abundant water serviqp is arail-< 
able, it is becoming usual fo have a single trough of glazed 
half drain pipes, one foot diameter, running the entire length 
of the shed, with a smooth founded kerb, not rising more 
than fifteen inches from the ground, so that* the cows may 
eat and drink while lying down or standing. IV is iVsed 
alternately as a feeding and 'a drinking trough ; when they 
have done eating the remains of the food are swept out, and 
the water is turned on, first washing the trough out, and then 
filling it witfi clean water forMrinking; the retention of v;our 
meal or rotten green food is thus avoided, as well as ‘the 
fouling of the ater ; and the cows seem to en joy leisftrely 
lapping from the comparatively shallow channel better than 
taking heavy draughts from a pail. It is, however, open to 
one objection, viz., the possible spread of infection from the 
nasal discharges and expectoration of diseased animals. 

Cjtbtc spare . — There are unfortunately no statutory require- 
ments as to the minimum number of, cubic feet to be allowed 
for eacli animal in cowsheds, as there are in the orders of the 
Privy Council and Local Government Board in the case of 
barracks, workhouses, lodging-houses, factories, and schools ; 
and this delect or omission reduces the demands of the Dairies’ 
and Cowsheds’ Orders for proper space and ventilation to the 
character of a pious wish, which each may interpret as he 
thinks fit. The* by laws of some local authorities, mostly 
CouAty 'Councils, have jin some instances attempted to supply’ 
the deficiency, but too often their requirements, being mere 
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gftesses .and not Ifased on any scientific data, are oi no 
practical* value whatever, and the 600 cubic f<3fct *that 
satisfies sojiJe, would, after allowing for roof space, walks, 
<tc., leave little more than the actual standing room ; 
while other authorities imsist, ostensibly at least, on 1000 
cubic ieet or more. The fact is that the volume of air 
required, and of carbon dioxide given off having been ascer- 
tained, and a standard of puritj compatible with health 
determined, the cubic space required is that which permits of 
%the jnaint^pance of the standard of purity without necessi- 
tating such frequent changes of Hie air that its movements 
shall be unpleasantly felt in the form of cold draughts. 
Thus, to maintain the air of a ropm occupied by men or women 
at rest, each giving off 0.6 cubic feet of CO* per liotir, free 
from pei’fceptible smell or closeness, that is containing no more 
than 0.2 part per 1000 of respiratory or organic C 0 2 , a supply 
pe^ head of 3000 cubic feet of fresh air per hour is necessary ; 
and since the air M the room cannot in cold weather be 
renewed of tener than three tifties in the hourVithout pro- 
ducing unpleasant draughts, each person must have at least 
1008 cubic feet of space. Larger animals as horses and 
cows, require a supply of 10,000 to 15,000 cubic feet per 
t hour, and this would, if draughts are to be avoided, mean 
3000 to 5000 cubic feet of air space. This may not be 
practicable under actual conditions, but 1500 is not an 
excessive demand, and would be met by such measurements 
as, for example, the following : mean height of roof 15 feet, 
width of feeding walk 2 feet, of feeding trough i feet, of 
gutter and slanting sides 2 feet*and of raised main pathway 
3 feet, and for each stall a space of 7 feet in length by 6 in 
width, and 3 inches for thickness of partition. The result of 
raising the height of the shed while reducing the width of 
the stalls would not be the same on the health of th^ cows, 
though arithmetically identical. Even in rfhe open air troops 
* on the march feel a great difference, between operfamj close 
Order, and the effect of close juxtaposition of bodies irf a 
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' cl osed* building is worse. The dimensions here given may* 
be taken^as a fair average, but may be varied according to 
circumstances. 1 

In a shed completely open through its w lithe length, 1000 
cubic feet might suffice, and 1200 ift one only partly closed.', 4 
whereas in a soundly built cow-house, in which in cold weather 
the doors and “ window shutters ” are closed, the louvved 
ventilators alone remaining open, and the cows, Jerseys, for 
example, shut in for great part, if not all, of the day, 2000 
cubic feet, exclusive of any roof space higher than 1 5 feet 1 
from the ground, would be hone too much. f 

“Fodder bins" between the rows of stalls and lofts for 
cstorage of bay, <Sic., over the* sheds are objection .abb , the 
fodder being in either case exposed to the exhalations from 
the manure and bodies of the animals, while lofts interfere 
with the ventilation. 

The relations between temperature, food consumed and 
milk yielded are well known, though not capable of so precise 
estimation as that between the consumption of fuel and avffil- , 
able power of a steam-engine. Food is utilised by all yvarm- , 
blooded animals for the repair and growth of their tissues, the 
maintenance of the body heat and the exercise of bodily 
functions ; and in the case before us, the production of milk. 
Exposure to a low temperature involves an increased con- 
sumption of food, or a Tall in the yield of milk, or both ; and 
the warmer the sheds the greater, ceteris paribus, will be the 
secretion ^of milk. Jhit if, as is necessarily the case in build- 
ings not provided with any means for artificial warming, this 
heat be that derived from the bodies of the animals themselves, 
and prevented from escaping by the' restrictions put on the 
ventilation, the air must be polluted with the products of 
respiration and cutaneous exhalations, and the cowb con- 
demned *to breathe it become enervated, prone* to catarrh, 
and if, as is almost inevitable, one infected animal be intro- 
duced, sooner or later iall victims to tuberculosis. It is 
thus that in this country Jersey cows are supposed to be 
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^pecially^ liable to tuberculosis, as in every country are those 
compelled tp pass Jdie greater part of their time in confine- 
ment. • * 

Attempts ha\^P been mad? on a small scale and in some 
‘*model dairies ” to waPm the sheds by artificial means, 
though hit) ierto without # success, the expenses reducing too 
far the already narrow margin of jwofit ; but with the great 
improvements made of late years, especially in Germany, in 
the art of central heating, in which by the warming of the 
►incoming *air ventilation is effected ^without draughts and 
heating without closeness, there are reasonable grounds for 
believing that, at any rate in large establishments where 
steam-^ower is in constant use for other purposes, where 
higher profits are obtained by butter- and cheese-making than 
could be on the sale of the milk alone, and where fuel could be 
had at a moderate cost, these difficulties might be overcome ; 
and it should not be forgotten that the increased yield of 
milk, without the increase in the allowance of fqpd for main- 
taining the temperature of the animals’ bodies, as well as 
the improvement in their health and the lessened liability tc^ 
tuberculosis consequent on the liberal supply of fresh air, 
together with warmth, would be no small set off to the cost 
of the installation and working expenses. 

COVERED YARDS 

The experiment of covered yards has been tried in several 
places, chiefly in the noPthern counties, in the case pf both 
dairy cows and of stock fattening for the market. It would 
be specially suited to Jerseys aW such less hardy breeds, 
combining shelter from cold and from rain and snow, which 
exert a far more depressing effect on thejbody temperature, 
and consequently on the yield of milk, than any degree of dry 
cold, with facilities for ventilation scarcely to be obtained 
m the cow-house itself, besides presenting other economic 
advantages. 9 

The best angle for the slant of the roof is one of 40° with 
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the horizontal, and the spans should not he too pfreat, sincO* 
the greater the length of roof from ridge to bottom tTie mor5 




Fig. 18. Hoof Ventilation as heoomai f.nded by* 
Sir II. M* Thompson 


At tlit 1 unshaded portion of tin* queen posts ut a. a, tin* spaces 
between tin* posts arc open for \ cntdation. and at h , //, along 
tin* top of tin* wall, apertures are left, in tin* brickwork at, 
intervals, to act as air inlets. « 


B 


Pig. iQ«. E 141 vat ion OF Open Slating Koof 



• • ng. 191;. pjlf.vation of Oj»en Slating Hoof 

rain finds its way through ; a large yard should therefore be 
covered \»y tw,o or three spans, with round well- inclined ' 
gutters between them. Roof ventilation is preferable to 
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•fhat by apertures In the walls, which could not be adopted if* 
fhe yard were surrounded on all four sides by sheds and other 
buildings? Koof ventilation may be effected in many ways, one 
being to have overtures und^r the eaves and a “riding roof” 
©ver the ridge of tfie rnaifc roof (Fig. 1 8 ). Another is by. “ open 
slating” (Figs. 19c and 19ft), in which spaces 2 1 inches wide 
are left between each slate, and ink 4 s provided under the eaves, 
while a third is presented by the board roof of Mr. Cundy. 
“It consists of a covering of^boards from A to 1 inch thick, laid 
on purlin* of 7 inches by 2 A inches, from 4A to 5 A feet apart. 
These rest on principal rafters placed at intervals of from 14 
to 16 feet, their scantling depending on the width of span 
for wjjich they are required. For a span of 30 feet, 9 inches* 
by 3 inches is amply strong enough. For cover well-seasoned 
white boards are, owing to their greater freedom from knots, 
considered the best, although red boards would probably be 
found the more durable. They are used in widths of 7 -9 inches, 
the former being preferable as less liable to war^. Before the 
Jboards are laid studs are driven into the purlins at the points 
where the boards would have come into contact with then!? 
andfthe boards resting on these studs ase securely nailed to 
the purlins. 

“The purpose of the stud is to allow a free downward 
course to any water that may penetrate the roof, and to pre- 
vent its lodgment on the purlins, besides securing a free 
circulation of air between the boards and the purlins^thus 
tending to the preservation of both from decay. | 

“The boards are laid ,[ inch apart, giving light to the yard, 
and also affording the means c< ventilation. Grooves about 
\ inch wide and \ inch from the edge are made^ in them to 
catch the rain when blown athwart the face of the roof, before 
it reaches the openings, and to conduct if. down to the eaves 
spout. A fecial feature of this roof is that, tlioifgh the 
interstices give sufficient light to the yard, and ^dmit air 
* enough* for good ventilation, yet tho wet th#t finSs its way 
through them is in quantity extremely small — quite too 
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insignificant to interfere with the comfort of the animals or to' 
impair the value of the manure.” * One carpiot, however, but 
think that the introduction of a certain area of stfofig sheet- 
glass into any of these roofs would, by admitting more light, 
effect a considerable improvement. Corrugated iron has been* 
used for the roofs of covered yards* but it is far inferior to 
either slates or boards on^tlie score alike of comfort and 
durability. 

There is little if any difference jn the efficiency of slate or 
board roofs ventilated op.8ir H. M. Thompson’s pla» at ea*es 
and ridge, for though the former material is the less perish- 
able, slates are more liable to displacement and call for more 
frequent repairs, and the priflie cost of boards being only 
half that of slates or tiles, doubje the area can be covered in 
for the same outlay. But, al^ things considered, the “ open 
slate ” roof is perhaps the most economical of all. 

The advantages of covered yards are (il economy of food 
through the protection of the animals from cold and wet, 
without the injury to their health from confinement in closed , 
sleds throughout the winter ; (2) the superior quality, of tl\e 
manure ; and (3) saving of litter to the extent of half the 
quantity required in the ordinary straw-yard, which unfits 
the manure for direct application to the land until it has lain 
in the dung heap, with turning again and again, long enough 
to effect its disintegration. The straw is thus saved for 
purposes of fodder. 

Drinkit'ig ponds . — A running strearti offers the best source 
of drinking water for cows when out to grass, but more often 
& pond is utilised for this purpose. Where such natural 
ponds are npt availably an artificial one may be made by 
excavation iq some ^atqral depression and carrying surface 
drains into it from the higher ground all round. The 
bottom of such a % pond should be* made as infpervious as 
pbssible fyy puddling clay with gravel or chalk. But 
whether the pond be natural or artificial jj; should be kept 
t # “ Youatt’s Complete Grazier,’’ by Dr. W. Frearn, 14th ed. 1900, p 663. 
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as cieaji as is practicable by fencing it all round except' 
at one plgige whe^p the cows may approach it by an inclined 
causewa/ faved with cdbbles, clinkers or coarse concrete 
carried some distance into t*he pond, and at the end of this a 
rail should be carried adl’oss to prevent the cows from wading 
into the deeper part anc} disturbing the mud with their hoofs. 
From time to time their dung ijjiould be removed from the 
causeway, and duckweed, and such perishable iloating vegeta- 
tion from the surface of tl^e water. Plants of a higher order, 
fishes, arftl above all crayfish, the scavengers of all collections 
of water, tend to maintain its purity. 



CHAPTER III 

THE FOOD OF THE COW 

* 

Titk uses of food are twofold: (i) to provide materials* for 
the growth of the young, and the repair of the tissues and 
elaboration of the body fluids, &c., in the adult ; and (2) to 
'serve as fuel for the maintenance of the body heat hinder 
varying conditions of external jtem per ature, and the, genera- 
tion of energy, to be expended in such internal work as that 
of the heart, and externally as muscular exercise. The 
production of milk and the putting on if ilesh and fat fall 
under the fir^t of these heads., 

A 41 foods belong to one or other of three classes ; 
fi) Albuminoids 01 proteids, (2) Fats, and (3) Carbo- 
hydrates. All, e^en the apparently driest, contain water 
in proportions varying between 5 and 95 per cent., what 
more is required by the animal economy being taken separ- 
ately as drink. The first alone contain nitrogen, the second 
and third consist of carbon, hydrogen and oxygen onlyy the 
hydrogen and oxygen in the last being present in the pro- 
portions tin which they exist in water, that is to say one 
atom of oxygen to two of hydrogen, or, by weight, eight 
•parts of oxygen to one of hydrogen, together with carbon, 
whence thetfr name carbohydrates, the fats, in which such 
proportions are not^ maintained, being described as hydro- 
carbons ; e The carbohydrates include all forms of sugars, 
gums and starchy. Theoretically albuminoids alone would 
suffice to*giaintain life, serving for fuel as well as for repair, 
but in .the process of oxidation and metabolism the nitrogen 
¥3 eliminated as urea, &c., by the kidneys on which an 
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excess lays an undue strain ; while the others, being burnt 
off into carbonic dioxide and water, furnish the best forms 
of fuel, the fatsjjeing especially valuable when the animal is 
exposed to great cM or fatigue. Fats are not stored in the 
tissues as fat, nor do the carbohydrates, as is coitfinonly 
supposed, produce fat, though they lead indirectly to its 
deposition. Fat is really formed# from albumen, but the 
carbohydrates, being the most easily oxidised form of fuel, 
act, when supplied in excess, as what the Germans call 
% SpaTmittefi i.c., they spare the albumen from being burnt off, 
#nd leave so much of it as is not wauted for the repair of 
the tissues, free to be converted into and stored up as fat, 
a molefculfr of albumen being broken up into one of fat and 
one # of ip*ea. This will bt cadent when one observes the 
effect of the several kinds of fo»d on the production of milk. 

The maintenance or subsistence diet, that is the 
minimum required for maintaining the equilibrium without 
increase or loss of weight of aji animal at resft and in an 
► Suable and normal temperature, has been deterrnined # by 

me, German experiments to be for au ox or cov? weighing 
1000 lbs. about 0.5 or 0.6 lb. of digestible albumen and 
7. 1— 8.4 of digestible non-nitrogenous food-stutfs. This is 
‘the irreducible minimum, and much more is necessary if the 
animal is exposed to cold : or is giving irplk, is pregnant, or is 
undergoing the process of fattening. 

Though the albuminates alone contain nitrogen, the 
nitrogen in a given article of food cannot be taken as*indica- 
tive of its richness in albuminous nutriment ; for a variable 
proportion, ranging from 5 to 10 per cent, in cake and 
cereals to 50 to 60 per cent, in roots, i* present im the form 
of amides analogous to the waste matters #r products of the 
metabolism of albuminoids in fhe animal organism# and 
having no dietetic value, while a smaller jwoportion repre- 
gents the nitrates, and should therefore be referred* to the 
salts. 

Of the true albuminoids too a part escapes digestion, 
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>sp©pialjy that contained in the bran and lmsks of s^eds; anti 
he carbohydrates in like manner compri^, besi(Je,s the easily 
ligested starches and sugars, the hiature cellulhsfe or lignine 
)f woody fibre which resists the action o^the gastrointes- 
tinal secretions. The digestibility of foods must therefoie 
je taken into account no less tlnpi their composition, and 
constitutes the difference Jbetween the crude and the decorti- 
cated cotton cake and between hay cut so soon as the (lowers 
ippear, and that left until 1*he seed is ripening. The 
proportion of water tg dry solids is fairly uniform in # eaclf 
class of foods, dry fodders containing from 10 to 1 6 pey • 
cent, of their total weight, and the green foods from 80 
:o 90 per cent., potatoes aloAe among the latter having but ' 
75 per cent., and turnips 92, the driest of all is decorticated 
3 otton cake with 3*2 per ceijt. 

Oil cakes with 20 to 40 per cent, of albuminoids, and 10 
bo 20 per cent, of fat (except- the undecprticat-ed cotton cake, 
which has # but- 5 or 6 per cent.), are the ricfiest and most 
concentrated of all foods. Peas, beans, &c., are ribh' in # 
albumens but poor in fat, while cereals contain the largesj - * 
proportion of soluble carbohydrates, 55-70 per cent, of 
starch, peas and beans having the next largest, 45-50 per 
cent. The insoluble and indigestible woody fibre constitutes 
35-40 per cent, of straw, 26 per cent, of hay, and 20 per cent, 
of undecorticated cotton cake. 

^he analyses # of straw hay and even of fresh grass 
are at| the best unsatisfactory, sfnce a large and variable 
proportion of each group of proximate constituents exists, 
as we have said, in innufritious forms, the nitrogenous as 
amides, 1*he carbohydrates as cellulose or woody fibre, and 
the* fats as waxyMboclies j the proportions of these, with the 
exception of the amides, rapidly increasing the longer the 
mowing is deferred. 9 • 

Of fjie salts, collectively described in analyses as “ash^” 
^and which are especially required for tb^ formation of bone, 
oil-cake and bran contain the largest proportion of phosphates, 
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and hay . anti stra\f the least ; clover hay, bean straw, 
and turnips are the richest in lime ; potatoes and Gerdhls, 
especially maize (and rice)* the poorest. Potash is present 
in fair amount in fuost foods except the cereals, but soda and 
lin*3 rarely, though the f owner may be supplied in the form 
of common salt, and both occur in the water drunk, the 
hardness of spring and river water being usually due to the 
"presAice of calcium carbonate. 

The composition of ripe seeds as cereals, pulse and those 
whicife&re crushed into “cake” is very constant, but that of 
grass and roots varies considerably with the degree of 
maturity, the soil, and the water supplied. Luxuriant growth 
as attended by an excess of water ^nd corresponding deficiency 
of solids, wfbolrin very large mangels, for instance, nitty not 
exceed 6 per cent., but in smaller and comparatively stunted 
roots may amount to 15 per cent.; while the proportions of 
solubV and insoluble carbohydrates, of albuminoid and non- 
albummoid nitrogen, &c., vary in like manner. 

^ a following table from Wvington shows clearly the 
change in composition, nutritive value and digestibility of 
grass from the same pasture, cut on three consecutive days, 
and well harvested; the first cutting was used green, the 
.others made into hay, but the analyses are strictly compar- 
able, the percentages being those of the dry substances only. 
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Among roots, potatoes contaiy the largest, and turnips 
the least amount of solid matters, but when germinatfhg not 
only does the starch of potatoes undergo destructive changes, 
and the nitrogenous matter become converted into f amides, 

* O 0 • ' 

but solanine, a body closely allied to atropine, and naturally* 
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present in the fruit, is formed in quantities suffirient tomr.^e 
the< roots unwholesome if not actually poisonous. 


PERCENTAGE COMPOSITION OF ORDINARY FOODS. 
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* Thm him l- pressed cakes contain 8-io per cent , thicker cakes 11-13 per 
cent,, and smin Russian cakes 14-20 per cent. 


Many farmers are Vie term! from giving their milch cows a 
sufficiently liberal" allowance of cake by the fear that the 
flavour of the linseed or other qil will be coipmunicated to 
the milk, Ther^ are, however, unless excessive quantities be 
given, ftfolly no grounds for this apprehension, which owes itb 
6rigin to erroneous conceptions of the use r and destination of 
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t&t) food : sti>ffs, and the very natural supposition that the 
fafes absorbed with the food would be excreted in the milk. 
The fact, hJ>\Yever, Ts that .the fat ingested is wholly burned 
up and utilised ir^the production of energy and heat, or if in 
excessive quantity the 1 siy’plus passes away unchanged with 
the fmces, none of if being stored in the tissues or entering 
the secretions. All such fats are formed afresh in the living 
organism from the albuminous constituents of the food, and 
it is the richness of the food in these that to a great extent 
^dotegtnines that of the milk In fat, provided always that the 
lion-nitrogenous starches and fats«are supplied in quantities 
ftillicient for the production of energy and beat, relieving the 
organism of the necessity of using any of the albumen as 
fuel, and ehabkng it to employ all that is not wanted for the 
repair of rhe tissues in the formation of fat, whether in the 
body or in the milk. In the relative proportions of the 
albuminous and fatty constituents of cotton and linseed cakes 
consists the superiorly of the former, a 1 ike in stock and dairy 
farming, while the volalile, sapid and odoroifb principles 
present, in roots and in fermented foods are very apt to jftiss 
unchanged into the milk, and to impart <0 it their character- 
istic taste ; the same thing, however, occurs when excessive 
quantities of oil cake are given, due not to the oil itself but 
to the presence of similar odorous bodies, which are not met 
with in cotton cake. 

In Norway, as is well known, the cows are, especially in 
winter, fed largely on fi^h, and if these be. not quite fresh, 
or such as mackerel be used, the milk, as might, be expected, 
acquires a fishy flavour. Hut. at , 4 the Agricultural College at 
Aas and elsewhere, this is obviated by the employment of 1 
herring meal in the proportion of*two parts* to one of 
maize floui. The fish, perfectly fresh* and clean, are dried, 
preferably inyacuum pans, |t a temperature too low because 
frying, or the development of strong smelling products of the 
fat, and when thoroughly desiccated, are ground in a*ftiill, the 
result being a fin# odourless powder resembling oatmeal in 
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appearance. This mixed as required \^th half its weight 
of maifie-flour, which supplies the starchy matter, is greatly 
preferred to oil cake, and considered superior even to cotton 
cake, which it closely approaches in ito? chemical com- 
position, while it has no effect whatever on the taste of the 
milk/ 

There can be no question as to its high nutritive value and 
digestibility, and it would seem well worthy of a trial in’ this 
country, if only its preparation were conducted with the 
greatest care. *“ „ » ♦ 

Locust beans, though but recently introduced and as 
yet by no means widely used are certainly the most valu- 
able addition to the resources of the dairy farmer tjjat has 
been made since the appearance of cotton-sded cake in the 
market. Ihi ely ground amb mixed as wanted with a hike 
or smaller proportion of some cereal meal or bran to supply 
the starchy matter, it rivals decorticated cotton cake as a 
milk-producing food, being rich in albuminoids (legumin), 
though less' so in fat than 1 cotton and still less so ti^-n 
linseed cake. 

» » 

Artificial foods. — Tin* value of sugar or molasses 'as an 

adjunct to other food is undoubted, and the difficulty of find- 
ing a suitable vehicle has alone stood in the way. Jlecently, 
however, two foods have been put on the market, and supported 
by glowing testimonials as to the success that has attended 
their use for dairy stock and stable purposes. Analyses of 
each, by the same' eminent chemist, have been published ; but 
while the manufacturers of one do not hesitate to make 
known its composition, thore of the other are reticent in 
the extreme, and maintain the strictest silence as to the 
vehicle. ' u 

The former of these is called Sucrema , and is prepared in 
two slightly different, forms : No. J. being equally applicable 
for all domestic animals, while No. II. is specially designed 
for horsed The chemical composition of No. I. is given in 
cm analysis by L)r. Bernard Dyer as— 
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Water . .17.20 Mucilage, digestible 

Oil ? . 1.53 fibre, Ar. . . y.8$ 

*Albujrm*>id.s 1G.8S W(H)dv fibre . . 7.77 

Sugar* *. . 3 o.( 3 b Mineral matter . 8.77 

' Oonlamiijg nitrogen, 2.7 

r fhe ingredients consist, m addition to the sugar, of Cleveland 
linseed meal, decorticated cotton-seed meal, and maize straw, 
finely comminuted by specially ^instructed apparatus. Of 
the albuminoids 12.5 to 14 per cent, are digestible, leaving 
only about i ~ 3 per cent., 0*, together with the woody fibre. 
* about 10 f>er cent, of the total weight indigestible. 

* * Mohmuiv is a similar preparation of a like soft fibrous 
or mealy texture, but much darker in colour and of a more 
treacly taste*, from the different quality of the molasses 
employed in its manufacture. I)r. Bernard Dyer’s analysis 
of molassine gives as its chemical composition — 

Wutci . . 19.23 Mucilage, digestible 

Oil 1.06 libre. Ac . . 19.78 

"Albuminoids . . 7.94 Woody fibre . . 6.37 

' Sugar . . 35 70 0 Mineral matter . 9.42 

Containing nitrogen, 1 27 
9 

It is therefore somewhat richer in sn#ar, but very much 
poorer in albuminoids, ol which it contains less than half the 
- proportion present in Sucrema, the nitrogen amounting to 
1.27 per cent, against 2.7 per cent, in Sucrema. The basis 
appears to be peat-moss litter, the nutritive value of which is 
very doubtful. Each may be given to milking cows im the 
same quantity as cake', the proprietors of Sucren^a recom- 
mending two to four pounds, and of Molassine five pounds 
daily 

THE DIGESTIBILITY- OF FOODS 

Few if any articles of food # are who‘lly digested, for not 
only do most contain structures, as matured wefody fibre, 
which is in the highest degree resistant to the gastro-intestinai 
secretions, but of those constituents that are in tliemselvefi 
the most digestible, a certain portion always escape* 
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unchanged, a proportion increasing with the quantity of thfe 
particular food, and, a fact of the greatest , importance, 
increased by the addition of a large quantify* of a more 
easily digested food-stuff; thus the digestion of albumen is 
diminished by the addition of an r, excess of starch, though 
the converse is not observed. This, as a principle, is univer- 
sally true, but differs in details with different animals, and to 
a less degree among individuals of the same species. Dr. E. 
Wolff, in his great work Die Erqubnnuj tier Lrnid'mrthhckni 
Nu-tzfh u mi, and the supplement thereto, has worked 01A the* 
question of the utilisation and waste of the albuminoids, fats # 
and carbohydrates respectively in all the chief foods, under 
different conditions for the horse, ox, sheep and pig. His 
results, which are full of interest, represent all that is known 
at present of the subject. Having determined the percentage 
of these constituents in the several articles of food, and 
recorded the weight of each food consumed by the animal, 
he calculate*) that of the albuminoids, fats, and carbohydrates 
ingested. Then, collecting, "analysing, and weighing , 
nolids of the excreta, which represented approximately the, 
amount escaping digestion, he estimated from the difference 
between this and the quantity ingested, the proportion of 
each that had been actually assimilated or utilised, whether 
for repair of the tissues or the generation of heat and energy ; 
which, reckoned as parts per hundred, he called the “ co- 
effiernt of digestion.” Jt is this, rather than the mere 
composition of a food, that gives it’s nutritive value, while 
this again, compared with its cost, determines its economic 
value. n 

Of the total solids in hay and straw, not more than fifty 
to sixty per cent, is digested, against seventy to ninety per 
cent, of those in cereals, pulse and cakes, with the exception 
of undfccorticated cotton- seed cake ; and the • nitrogenous 
substances, the fats and the carbohydrates in the two groups ( 
show, on the wjiole, the like differences. # The digestibility 
of' the albuminoids in hay and straw varies directly as 
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tBe quantity present in a given weight, and that of the fibre 
depends on fhe relative proportions of the more digestible 
forms of c^llfilose, which has the same formula as starch, 
C ( .TI 10 O r) , and of tfie # more' indigestible lignin, which is richer 
in Carbon. Hoots make njfto some extent for their low nutri- 
tive value by their liigher digestibility ; and potatoes, consist- 
ing mainly of starch and cellulose, are almost wholly digested. 
The digestibility of grass, clover, lucerne, &c., is not appre- 
ciably diminished by their ^eing made into hay, provided 
fche pfocessis conducted und*er favourable conditions, but is 
• njainly dependent on the luxuriance and maturity of the crop, 
being greatly impaired by age through the conversion of 
cellules into ligneous tissue. Oil oi ; cotton cakes, or pea 
and bean flours, foods rich in nitrogenous and fatty matters, 
may be freely given along with 'hay, chopped straw, &c., but 
the addition of starch or sugar in proportions exceeding ten 
parts, or of potatoes exceeding seventy-five parts to one 
hundred of the dry fodder seriously reduces the digestibility 
oftfiSLe latter, especially of its nitrogenous constituents. 
Cereals contain a large amount of starch, but its effect is 
counteracted by the accompanying gluten long as the ratio 
of albumen to the total weight of the food does not fall 
below the proportion of i : 8. 

It is usual, especially in the .Midlands, for dairy cows to be 
turned out to graze throughout the greater part of the year, 
but the practice should not be followed without some pre- 
cautions. Thus they should not be turned bn to a pasture 
too early in the spring, before the grass is long enough for 
them to grasp it with their tonguSs ; they should, so far as is 
practicable, ha^e a change of pasture from one meadow to 
another, or from different parts of the same ; beginning with 
the inferior and proceeding to .the richer, and where a 
pasture is damp or fenny* it should be avoided untft the 
weather is dry ; the cows, too, should be watched, and^if they 
seem to be sufferii^ from the wet grass they jshoulc! be re- 
moved or provided with an ample supply of dry hay or other* 
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fodder. Where there is much clover with the grass cows Tice 
very apt to eat to excess and become bloirn ; this may f be 
prevented by giving them a good feed of dry . fodder before 
entering the field or by moving them after a few hours to 
other pastures. The number of qpws that may be turned-on 
to a given pasture depends on the character of the grass ; if 
too few, much of the grass will run to seed and become 
unpalatable; if too r.h\»J, it will In*- kept too short. forSdiem 
to bite it. but the number should be such as to maintain a 
constant and sufficient growth' of young blades^ bearing iv 
mind that grass is at its 1 best from midsummer to August,,, 
though on good land and with a fair amount of rain he 
aftermath of September is nearly as good. t 

Soiling or stall feeding of cattle in sunhner with green 
fodder cut daily, though not in general favour on 'account of 
the additional trouble and' labour involved in cutting and 
cartage and in the cleaning of the stalls, presents many and 
great advantages over free grazing. There is ‘a great saving 
in the land* required and the food consumed, while the asi^te 
k/reduced to a minimum. Cattle in the open field trample 
down and spoil as much grass as they eat ; they allov^ some 
plants to run to heed and become distasteful that, if presented 
to them while young, they would have eaten greedily ; their 
preference for young herbage leads them to graze and regraze 
the same area, wliila passing by such patches as have already 
become rank and coarse ; and, lastly, they will consume with 
relish, when cut and mixed wit\ other plants and grass, 
many things as cow-parsnips, ne f tles and thistles, that they 
would have avoided or passed by in the pasture. In fact, the 
number of cattle that can be supported, and better supported, 
on ji given area of Ihnd under a system of stall-feeding and 
soiling has been variously estimated as twice, thrice, or, by 
Dr. Jhaer of Hanover, as four Jtimes as many as could be 
4 grazed on the same. If the last figure be too high, the first 
underf&tes the gain. An infcidental advantage is that such 
•rich appetising fodder as clover and lucerne can be given in 
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to most whblesoftie and suitable quantities along with 
others, tllus avoiding the risk of blowing. The fodder’ for 
the evening ijieal, at any rate in wet weather, should be cut 
in the morning, and that for the morning’s in the previous 
evening, and stored in a £lean, airy place meanwhile. This 
system admits of a judicious mixture of foods according to 
the season and state of the crops, unattainable when the 
cow's are turned out to grass. The' larger bulk and richness 
of the dung produced, as Dr. Wolff has shown, under these 
O con<^tions f attests the better nutrition of the animals, but 
,, this must be returned to the land' from which it is derived, 
btherwise the pastures will be impoverished, for cows when 
, grazing deposit thereon the excreta resulting from the grass 
they have consumed, as well as from any other food that 
ma5 have been given them in ‘addition. 

Under shelter cows are protected from cold nights, from 
rain and chilling mists as well as from the excessive heat of 
the sun and the attacks of Hies, but the sheds in which they 
aj^ confined in summer shoulcMie open, for though they do 

# not, like horses, require much exercise, an abundant supply, 
of fi^sh air is essential to the maintenance of their health ; 
and in insufficiently ventilated buildings they become very 
prone to tuberculosis if any diseased individuals should 
chance to gain admission to the herd ; they should therefore 
be turned out to exercise and to water for an hour or two 
morning and evening, weather permitting. This m^y be 
done conveniently at to times of milking, with the inci- 
dental advantage of avoiding the exposure of the warm milk 
to the emanations rising from feheir dung. These intervals 
may be utilised for sweeping and washing out the stalls. 

Roots should be chopped, not given Vhole, sinc& from theii 
size and globular form they are not e’asily seized by the jaws 
of animals living no uppgr incisors or canines whatever, and 
a cow, after nibbling and dropping a rooti several times, is 

* apt to kave it in disgust. That straw must be cbdfjped anc 
cake crushed smtill is too obvious to be insisted on. ‘ 



58 MILK : ITS PRODUCTION AND USES 

Mr. Quincy, the most ardent and intelligent advocate* bf 
suifimCr soiling in this country, concludes from long experi- 
ence that one and a half rods of average land finder cultiva- 
tion will produce enough greeq fodder for & cow for one day ; 
and assuming that the crop will* remain succulent for ten 
days, fifteen rods will be required for that period. It' any 
larger area be devoted to the purpose as a provision against 
bad or dry weather, the surplus will be available for hay to 
be used for winter feeding. The most useful crops ho con- 
siders to be oats, barley and Indian corn, though luferne? 
millet, cabbage, and the tops of carrots, turnips or beet, may j 
also be employed. 

Before the end of May, wken cows are usually turned out * 
to pasture, no green food is available for the purpose, though 
winter rye may be sown in the autumn for cutting during 
the latter half of that month. From the end of May 
to the beginning of duly he uses grass, especially that from 
road sides, from under trees, and such-like* coarse grass 
undesirable for making ha/. To keep up a successioT¥*^f ;i 
fresh fodder for soiling during summer and autumn, he sqws, ( 
the above-mentioned crops at the following intervals : 

(1) early in April, oats at the rate of four bushels to the 
acre. 

(2) the third week in April ; and again (3) early in May, 
barley or oats in like 'manner. 

(<%) the second and (5) the third weeks in May ; and (6) 
the first^week in dune. Indian cor* (the flat southern kind 
being the best) in drills at the rai k of three bushels to the 
acre. 1 

(7), (8), and (9) about the 15th and 25th "of July; and 
early*in August, barley, four bushels to the acre. 

(1) will be ready for cutting early in July, and remains 
succulent till the middle of the month ; (2) from the middle 
to the end of July, and (3) during the first half of August. 
The sowings of # Indian corn, (4) (5) and (6)^willin succession 
supply excellent fodder from the middle of August to the 
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1 enll of September, and the later sowings of barley, ( 7 ) ( 8 ) and 
( 9 ), will ke^ft up tli£ supply till early in November,'' when 
• roots and thefr green tops, in the first instance, become 
available, and continue so, wjth the addition of hay, &c., 
throughout the winter and %arly spring. 

Soiling, however, to be successful requires good soil and 
moisture, so that on dry hilly lands it will be better to adhere 
to the old practice of grazing, (tn such lands a certain 
amount of manure, of which ^he liquid from the tanks into 
\fhichthe dutig from the cow-sheds is, or ought to be, washed 
e xs t the best, will be requisite, since much of that dropped by 
the cattle is wasted, devoured by the grubs of dung Hies and 
'beetles, t>r washed by the rain iirto ditches, while the dried 
masses left on the ground destroy the grass beneath them. 

Some fanners, fully recognising the connection between 
the food supplied to, and the milk yielded by, the cow, and 
the economy of fe- d^ng a cow in milk liberally, seem to 
grudge any expenditure beyond a mere subsistence diet to 
Ijic^that have been run dry pluvious to calving. This is a 
•great error, for if straw and roadside grass are not sufficient 
to maintain a cow in milk, still less are th^y for one in calf. 
Not only is she unable to support the growth of the young 
§>ne in her uterus, save at the cost of her own tissues and 
energy, but a period of semi-starvation tends to unfit her 
from resuming the function of lactation after the birth of the 
calf. In fact, very little, if any, difference should be ma^e, 
and if it be deemed expedient to use up inferior fodder in 
this way, it should be supplemented with two to four pounds 
of some more nutritious food, as cJke or roots. 

It is admitted by all that as a summer food for milch cows 
nothing can surpass good grass growing on natural "pasture ; 
but when this cannot be had, or ^he supply is insufficient, 
tares, lucerne or clover, either cut or eaten off the grtftmd, 
are excellent substitutes or supplementary foods. Beans, 

“ kibbled *' or crushed, are a valuable addition, jit the rate of 
3-4 a day, to ordinary or poor pasturage. 
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In winter good sweet hay takes the {dace of fresh gratta as < 
the staple article of diet, the supplementary foods bein^ oil 
or cotton cake, swedes and crushed peas or Jbeans, which 
give the richest milk ; mangel and potatoes are nearly as 
good. A bushel of potatoes added to hay is said to equal 
any pasturage. 

Roots. — The weight of these crops is out of all propor- 
tion to their nutritive vMue, since they consist of water to the 
extent of go per cent., against <So in fresh grass and 10-14 1 
in “dry” foods of all kinds. Hut they are jndispmisaWe 
during the winter months, when they take the place of meadow; 
grass and other green food. Swedes present several advan- 
tages over turnips, especially in the ratio of root tq,the leaf*. 
At Rothampsted two equal areas treated ‘alike were found 
to yield respectively ten tdns of turnips and twelve tfons of 
swedes, the top growth in the former amounting to over six 
tons, and in the latter to one. Indeed, there seems little 
reason why, save on heavy soils and in cold situations, swedes 
should not wholly supersede other kinds. Swedes are«eme- 
what later in maturing, and are in the best condition from 
November to March, while turnips may be available &,s early 
as October. 

Maugels and parsnips contain, when ripe, a large amount 
of sugar, but this is not formed until a late period, and in 
the case of parsnips seems to be favoured by frost. Parsnips 
rarely used in this country, but in Jersey it is not unusual 
to give the coWs 25 lbs. a day wiih great advantage to their 
production of milk. Mangels are not in prime condition 
before March, and if carefully stored they remain good until 
June. Swedes therefore provide a succulent fodder through- 
out the Winter, and* mangels take their place in the spring, 
until the meadow grass is fit for grazing and the cows can 
be turned out on those pastures, that have n^t been reserved 
for hay. One root much used in Germany, and which has in 
recent years been growing in* favour in this country, deserves 
special mention. It is the Kohl Rabi, a tuberous cabbage, * 
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mg)fe nutritious* tharr the common kinds, giving a peculiarly 

rich milk, ^nd entirely free from the objection attaching to 
turnips, tha£*Ql importing ,a flavour to the milk. Turnips 
and cabbages are apt to give an unpleasant taste to the milk, 
but* with the former tlii^ may be avoided by cutting off 
the crowns, pulping and steaming or boiling the roots,* and 
giving them soon after milking only. All dead and damaged 
leaveS should be removed from Cabbages. Damaged or 
mouldy hay, or that which, having been cut when over-ripe, 
Ig hargl and # indigestible, should be steamed, but good sweet 
Jiay needs no treatment. Some farmers, however, object to 
roots altogether, giving hay and crushed cake only, with 
perhaps 4 some crushed beans, an<] certainly roots should be 
used sparingly. • When the milk is intended for making 
buttf^' turnipr should be avoided altogether. 

Brewery grains, distilleVy wash, and silage 
must be condemned in iota; given for any length of time 
they act injurieusly ofi the health of die cows, and even in 
c^uas/ities tfo small to have any «uch effect they lender the 
milk easily prone to spoil and wholly unfit for infant feed- 
ing, causing diarrluca. 

The decorticated cotton cake too is preferable to the crude 
t>eed cake, which contains an excessive and wasteful propor- 
tion of indigestible fibre. 




CHAPTER, IV 


DISEASES OF THE COW 

It would be well if every cowkeeper bad sufficient powers qf 
observation and acquaintance with the symptoms of the inore^ 
frequent diseases of cattle to recognise them when tfty 
occur, and to know when tfye illness in question is not one ofj 
those with which he is more or less familiar* so as to be able 
to form an opinion as to * the necessity for calling* in a 
veterinary surgeon, and not' to be dependent on ignorant and 
prejudiced men. This is the more important as cows are far 
from being sensitive or demonstrative,* so that while a horse 
shows by Ins whole appearance the least digestive or f^rile 
disturbance, a cow may retain her appetite and yield of milk 
undiminished when actually suffering from advanced and 
surely fatal diseases. 

If more attention were paid by experts to comparative 
pathology many diseases would be distinguished which, from 
the similarity of tludr symptoms, are now confounded, and 
pags either under one name, or under local names often con- 
sidered synonymous. Bacteriologists have already done some 
good work in this direction, especiaHy in respect of the vesi- 
cular or pustular eruption^ but a wide field for investigation 
is open for further observation and experimental research. 

The diseases of ifiost frequent occurrence and practical 
importance are probably : 

Aoutk Specific Diseases 

f Tuberculosis, Dhcuwuti$vi, 
General Disuses | cmm< . 


*r Jntfyru.r, Pleuropneumonia, Foot 
\ and' Mouth Disease. 
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DISEASES OF '.J'yE 1 )l(i£STlVE 

Organs 

r 


Glossitis and Stomatitis , Impac- 
tion of the Gnl let, Bn mm and. 
Omasum , Distension of the 
Bn men, Diarr/uea, Dysentery, 
“Jo mot ice,” Jtaimaturia. 


Diseases of Parte kition 


| Abortion, “ Milk Fence f Arpti- 
1 eermia. Difficult Pa ri unlion. 


.Diseases of Lactation 

ft 


Bcsieutor and Pustular Eruptions 
a.nd Fissures of the Teats , Mu tu- 
rn if is and Abscesses of Udder. 

“ ( 1 ou'po.cf so catted , and other 
cutaneous 1 rupf ions, including 
some diseases normally proper to 
man. 


f A n final : 

IVavbtrs, Live , Tape- 

Diseases cai sed by Paha- | uvrms, 

Ffukes , Filaria. 

SITES 1 Vegetable 

: Aeti no m //costs, Bing- 

' intern. 



Cattle Plague, which has been called bovine typhus 
b'orn a*cerfcai > apparent resemblance to the most malignant 
forms of that disease in man, is endemic in Eastern Europe 
and Western Asia, whence 1 it has from time to time spread 
as an epizootic disease over Central and Western Europe, 
including these islands ; but, thanks to the policy of stamp- 
ing out, and the rigid exclusion of live animals from ev^ry 
possibly infected country 4i> it is and has long been unknown 
in the United Kingdom. * 

Several fatal cases in the earl}* sixties showed that it is 
communicable by inoculation to man, with immediately fatal 
results ; but not otherwise. * • , 

Cattle plague attacks sheep and deer 'also. The incubation 
period is supposed to be from 4 -8 days, though it ham *been 
said to be occasionally longer. Death occurs within a week, 
a*hd the fatality is at least 90 per cent,, the few survivor 
never recovering from the effects, 
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Febrile disturbance is observed 24 hours before the o^ker 
symptoms : there is great prostration, the mucous membr&nes 
assume a pinkish, and later a , purple or Uriel hue, most 
marked about the vulva ; there are muscular twitch ings and 
a husky cough ; the pulse is not; much affected at first, but 
later becomes frequent and full, then feeble, thready, and at 
last imperceptible. The respiration is “catchy,” each in- 
spiration is doubled, being interrupted by the muscular 
twitchings. There is diarrhoea, the evacuations being bloody, 
watery, yellow and offensive; the breath is foul.,- Emphysema 
of the lungs is followed by emphysematous or gassy swellings, 
under the skin, the urine is scanty and albuminous, and the 
epithelium of the mucous membranes of the mouth, pose, and 
conjunctiva separates in flakes, leaving fOul discharging 
ulcers. Nervous excitement rising to delirium passed into 
coma before death. 

No treatment is of any avail, and attempts at preventive 
inoculation have utterly failed, since the artificially induced 
disease is 'not less virulent than that contracted in -the 
ordinary way. 

Anthrax, or splenic fever, is now rarely seen in this 
country, though prevalent in Eastern Europe, Asia Minor, 
South America, and elsewhere. The disease is so extremely 
and rapidly fatal that it is never introduced by living 
animals; but, owing to the extraordinary vitality and 
resj^tance of the bacilli and their spores, it is communicated 
by the agency of hides, fleeces, hait and perhaps fodder. It 
is communicable to man by inoculation, not infrequently 
occurring among those employed iu handling raw hides, or 
sorting wool and hair. The inoculated disease is also known 
by tfie name of malignant pustule, and is more localised and 
less fatal in man than* in the domestic animals. 

The carcases should be buried in uncultivated land, at a 
considerable depth, with the skin intact; and covered with 
quickliMe, otherwise the spores will probably be brought to 
the surface by’earth worms, and the herbage be the means of 
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irffecting any cattle that may chance to eat it. In killing a 
diseased animal, the # pole-axe, pithing, or a bullet shot into 
the eye shofild be used, so 9 as to avoid needless spilling of 
blood, which, swartning with bacilli, would infect the soil or 
anjftking it might fall on. • 

The disease sets in suddenly, and death supervenes some- 
times in six hours, mostly within twenty-four, and rarely so 
late as forty -eight from the first appearance of the fever 
There are 110 external symptoms as eruptions or abscesses, 
though the Maternal organs are softened and congested. The 
glands about the throat may, however, be swollen if life be 
prolonged beyond twenty-four hours. 

* The animal stands alone, refusing to eat or move, with 
drooping head and dull expression, until it falls down to die. 
If compelled to valk the gait is'sjtiJf and staggering, and the 
muscles twitch aud quiver. There may be a discharge of 
saliva, and bloody dung and urine. The secietions and 
excreta are all highly infectious. % 

c No treatment should be thought, of save instant slaughter. 
,If the disease have broken out among cows in sheds, all that 
have not already sickened should be at onoe removed to an 
open thinly littered yard and watched hourly. Meanwhile, 
the litter, fodder, &c., from the infected sheds should be burnt, 
and the buildings washed down, floors, walls, roofs, mangers 
and all, with strong solution of sublimate, and finally lime- 
washed. Pastures in which any cows have been attacked 
should not be grazed unoil the following summer, *>r by 
horses only, nor may the grass be made into* hay, and any 
spots infected by the excreta or blood of diseased animals 
should be covered with quicklime. 

Toussaint considers fodder to be the usual vehicle, and 
slight wounds or abrasions of the mouth the mode of entry, 
the glands of >the mouth and pharynx being first affected. 
In experiments with infected Jood he found that %®imals 
with sound moutll j and soft food escaped, biyt those with 
* abrasions of the mouth were attacked, as were those with 
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sound mouths if the food were harsh and contained 
prickles. 

Where the disease has established itself in a country 
Pasteur’s inoculations with an attenuated virus inducing a 
mild form of tho disease, fatal iq a small minority of c&ses, 
but conferring protection on the survivors, are expedient; 
but this is a contingency not likely to occur in these islands, 
where the disease appeals sporadically only. 

Splenic fever, or apoplexy, is the most virulent type of 
the disease, setting in suddenly and ending fatally in> a few 
hours. The first intimation of its invading a herd may be 
the finding of several dead beasts in the morning. It ma) 
run to a fatal termination,. in two hours, and is rarely pro- 
longed beyond twenty-four. 

Glossy tongue is a local infection of a mild type; the 
tongue should be at once deeply scarified to avert choking. 

Black Quarter was formerly thought to be of the same 
nature, but Dr. Greenfield finds a distinct vaiiety of Bacillus 
authracis, 'now described as B. anthracis symptomaticus. 
It commences in one of the limbs, which is hot, swollen apd 
painful, the others being attacked in succession. S&nious, 
gelatinous, yellow or blackish, pulpy or fluid matter accu- 
mulates under the skin, escaping if incisions be made, and 
abscesses appear in different parts of the body. Very few 
recover. 

Foot and Mouth Disease.— Epizootic Aphtha is an 
acute specific fever, taking its nan?e from the most marked 
external manifestation, an eczematous eruption on the mouth 
and feet. First introduced into this country in 1839 it was 
constantly present till 1886; it disappeared for six years, 
buf since 1892 has broken out from time to time in various 
places. It is intensely infectious, and the bacilli, though not 
so resistant as those of anthrax, are possessed erf great vitality, 
but it is by no means dangerous ; recovery being the rule in 
this crease. The poison resides chiefly in the secretions of 
l the mouth and nose, and the exudations from the feet, and 
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infection occurs by contact, by fodder, litter, &c.\ and the 
us&of con mon drinking-troughs, and it may be by the^hamds 
of men in apt^ndandfe. 

After an incnb^ion of two to five days the animal shows 
sigps of ill-health, •dulne^s, fever, the temperature rising, 
even to 107 if., and staring *' of the coat. Next, a dis- 
charge of viscid, ropy salivn, and a noticeable uneasiness and 
fidge/.ing in the feet. Vesicles andi small blisters appear in 
the mouth and nose, and along the line of junction of the 
^air jyid hoofs, which soon bTeak, leaving small ulcers. In 
milch cows the eruption often appears on the udder and 
tdars. 

The milk is yellow, aud steadily diminishes in quantity, 
but it may be suddenly arrested through the occlusion of the 
duck by the extension upwards of the eruption, leading to 
retention of the milk, followed by mammitis or abscess. 

As a rule iecovery takes place in the course of one to two 
weeks, ordinary care and attention to the feeding being all 
that is required. The bowels a\;e generally consfipated. 

Treat me at . — The affected animal should be kept apart 
from others, and protected from cold and wet. The food 
should be tempting and of the most digestible character, as 
scalded coru and bran with a little malt meal, or any other 
sweet wholesome food that the animal may prefer. Two or 
three drachms of nitrate "f potash in .the drinking water 
twice or thrice a day will generally suffice to moderate the 
fever, and a dose of salts may be given as an aperient if 
there is constipation, but not otherwise. f 

The sore feet must be kept clean, and the treating of the 
ulcers will be assisted by lotions of boric acid, weak carbolic 
acid, and later of aluin. Those in the Aouth mayfas a ^ule, 
be left to themselves, but if the breath be offensive or the 
ulcers do not readily heal, the mouth may be washed, two or 
three times a day with a saturated solution of chlorate of 
potash, with enc^igh permanganate tp give tjie solution a 
• rosy or lavender colour, 
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If the fever run high, or bronchitis or other complicatfoas 
threaten, good veterinary advice should be obtained. ' 

In mild cases the cow continues to yield «iier milk as 
usual, but it contains the virus of the disease, which it com- 
municates to man, giving rise to the" same symptoms* of 
fever, with eczema of the mouth, face, hands and feet, and in 
young infants a form of pneumonia which may prove fatal. 
Boiling, however, render the milk comparatively wholesome 
by destroying the bacilli. 

Pleuro-pneumonia is an acute specific tyver, highly 
contagious and fatal. As with cattle plague, the law, 
requires the immediate slaughter of all animals attacked, so 
that the only treatment is p-eventive, i.r., the isolation under, 
obsertatiou of such as have been exposed to the infection, 
the disinfection of sheds, Ac.', and burning of all foddef and 
litter that may by any possibility have been contaminated. 

Introduced in 1842, it ravaged our herds from time to 
time until within the last live years, but appears to have 
been at length practically* stamped out. Happily the 
bacilli, or lather micrococci, soon perish out of the living ( 
body, and disinfection becomes an easy task. 1 

All evidence points to the entry of the infection by the 
respiratory tract only, except in the case of sucking calves, 
and individual animals present very different degrees of 
susceptibility. The- incubation period has been variously 
estimated at from two weeks to as many months, probably 
three to four weeks is nearer the truth. The attack is pre- 
ceded by a rise of 2° F. in the temperature of the body, two 
or three days before the otter symptoms set in. These vary 
in intensity from the slight febrile disturbance to the most 
severe fe\fer and dyspnoea. The pulse is at first full, 70 to 
80 in the minute, but* later it becomes thin and weak. 

The breath is foetid, the respirations hurried and difficult, 
and attended by rdlcs that may not only be heard, but felt 
by the* l hand placed on the'’ animal’s side. The^e is an 
offensive purulent discharge from the nose, more or less 
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ccfh^h, and grunting respiration. Auscultation and permis- 
sion give the usual ^gns of pneumonic consolidation, catarrh 
and pleuritic (Effusion, and pressure on the loins causes pain. 
The appetite is lost, jin d constipation is followed by diarrhoea 
with offensive evacuations* The animal stands with its-head 
stretched forwards, its mouth open and tongue protruded. 
The breathing becomes laboured jnd gasping until death 
ensues from asphyxia and blood-poisoning. After death the 
pleura is found adherent in parts, and its cavity filled with a 
jVllov^sh flrfid. very rarely with pus: there is often peri- 
carditis also. Infective material carried by the lymphatics 
of the pleura and bronchial regijns causes lmunorrhagic 
infarcts in their walls, and ulceration with occlusion or 
obliteration of the smaller vessels. 

It. not infr \piently happens tlwt the true nature of a case 
remains doubtful until the post-mortem appearances can be 
observed, or its infectious character is shown by its attacking 
one member of the herd after another in regular succession ; 
for in mild cases the symptoms^ may not differ essentially 
f$om those of an ordinary catarrhal pneumonia. Acute 
tuberculosis, too, may closely simulate plevro-p neumonia, as 
indeed may almost any disease involving the lungs. 

N.B. — The normal temperature of the cow’s body is 
ioi° F. — 1 02 F., somewhat higher than that of man, but it 
is less subject to great rises in febrile states. The pulse 
70-80, and the respiration 15, are the same as in man. 

DISORDERS OF DIGESTION 

The complex structure of the stbmache, and the length of 
time occupied in the digestive process* of rumimyits, and 
above all of the cow, whose food is mor^ bulky than that of 
sheep, goats and deer, render fohem peculiarly liable to 
disorders of digestion, due to the interference with rumina- 
tion caused by the impaction oi one or other cavity with 
food, or di^tensionVith the gases evolved in the fermenta- * 
tion of undigested food. 
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[Tympany, popularly described as the cow beiftg 
“hoven” or “blown,” is the distension of the rumen or 
paunch with gases formed by the fermentation in the 
stomach of succulent food ingested in .quantities too large 
for easy digestion. It is thus often caused by fermenting 
grains, raw juicy potatoes, rank luxuriant herbage, lucerne or 
clover, with which cows are very apt to gorge themselves, 
especially if it be wet with rain or dew, and it may follow a 
sudden transition from the dry food of winter to the green 
food of spring. Anything that interrupts the lformalVnir^e 
of rumination, and thus causes the retention of undigested* 
food in the paunch, and its fermentation, may induce 
tympany. It thus accompanies impaction of either stomach' 
and rimy be caused by presence of hair balls. 

. The symptoms are very evident,, the abdomen being 
distended, in some cases, to an enormous extent, especially 
over the left Hank, the walls of the belly being elastic to 
pressure with the hand, and when struck emitting a druin- 
like tone. Sour smelling eructations occur, the bowels a?e 
irritable, acting frequently, but little at a time, and tbe 
breathing is imptded in proportion to the degree of disten- 
sion. 

Treatment . — If the animal be much distressed, prompt 
relief is afforded by puncture of the inflated paunch with a 
trocar and canulu designed for the purpose. She must be 
pliced in a stall, and the operator standing on her left side 
plunges the instrument, which must be perfectly clean and 
bright, deep ‘into the flauk, four or five inches from the 
spine and at a point midway between the last rib and the 
haunch t bone. It .will thus enter the paunch, when the 
trocar, being withdrawn, the pent-up gases escape through 
the cauula or tube, which* should be left in for an hour, or 
longer, if any gas continues to form. Then a warm aperient 
of Epsom salts I lb., spirits* of ammonia 2 or 3 oz., and an 
ounce of powdered ginger should be giv/n, followed in two 
or three hours by 3 oz. of spirits of ammonia in three pints 
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oi •water. Farther fermentation may be prevented by a 
talAespootfful of “chloride of lime” in a pint of water. *No 
food should allowed for twelve hours, but linseed gruel 
may be given freeiy. It is often a considerable time after 
suoh an attack before the j#)wer of digestion is fully recovered, 
and meanwhile great care must be taken in feediug. 

Impaction of the Rumen. — A cow is said to be “ maw 
bourid ” when the paunch is overfilled with solid food, and 
its walls so paralysed as to lose the power of expelling its 
^ontejits. ^Tiis condition may be complicated with tympany 
if the food be of a kind liable to undergo fermentation. 

Symptoms . — 'There is enlargement of the abdomen, but not 
extreme, unless there be tympany as well. The drum-like 
sound is absent, and deep pressure gives to the fingers an 
inelastic doughy sensation, and is followed by pitting or 
depressions lasting for some little time. 

The animal is dull, with a stupid expression, the pulse is 
full and frequent, the respirations lurried, and the pain 
causes her to be restless, grunting and grinding her teeth, 
while in severe or prolonged cases symptoms of engorgement 
of the briiin are manifested by drowsmess or by great 
excitement, sometimes amounting to frenzy, or madness. 

Treatment . — Operative treatment is unavailable, but a 
strong purgative must be administered promptly in the form 
of a draught of 16-20 oz, of Epsom salts, with four drachms 
of aloes and two ounces of tincture of gentian in two quarts 
of warm linseed gruel. If within twelve ‘hours the bowels 
have not acted freely, a second dose should be given of 
about half the strength of the first. If the animal be also 
blown, the fermentation of the undigested food may be 
checked by half an ounce of chloride* of lime irf a qu *yt 61 
cold water. 

The expulsion of the food from the paunch may be 
assisted by a little walking exercise so soon as the anima 
•can bear it, anfi inflammation of the stomach averted 
friction of the abdomen with turpentine in oil. 
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Impaction of the Omasum. — When the omasum or 
tlrijrd stomach becomes overfilled and distended in like 
manner with solid food, the cow is said to be* * l fardel ” or 
“ cluebound,” a condition that, if neglected, may lead to 
inflammation of the organ, or “ oinasitis ” ; and the conse- 
quent congestion of the brain causes vertigo or “ staggers.” 
As tympany follows repletion with moist green fodder, so 
this condition is most ofl*n caused by a diet of coarse dry 
indigestible food, and especially when at the same time the 
animals have not a sullicient allowance of drinking water. It 
is not infrequent among cows grazing in parks, where the 
coarse autumn growth of grass is mixed with the dvy 
bracken, dead leaves of trees, the fallen husks of beech nuts, 
and astringent acorns. An excess of chaff ;md straw, with 
an insufficiency of roots and qt.her succulent fodder 1,0 correct 
it, may also induce this accident. 

The symptoms are less evident than they are in impaction 
of the rumen, but constipation is vary marked, and the 
motions are«’accompanied by slimy mucus. Food is refused 
and* rumination suspended. The head is carried low, and 
the face has an expression indicative of dull pain. . The 
animal stands obstinately still, or lies on its side with the 
head extended, glancing occasionally from side to side, 
grunting and groaning. If not relieved brain symptoms 
may supervene, with impaired sight, unsteady, rolling or 
staggering gait, or even symptoms of frenzy. 

ftratninit . — The constipation must be overcome-by doses 
of Epsom salts and aloes, as in impaction of the rumen, or by 
castor oil, and the pain may be relieved by the application 
bf turpentine, mustard, &c., to the right flank and belly. In 
all cases tl^e aperient *should be assisted by copious enemata 
of warm water three op four times a day, while draughts of 
thin warm gruel are poured down the throat. If there be 
mgch excitement of the brain cold water must be frequently 
douched*! over the head, and* in bad case A s blood may be. 
djawn from tha jugular vein. 
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c Piarrhcea ©r Scour is, as in the human being, merely a 
synjptom cf any intestinal irritation, and, unless the c^us© of 
this be found and removed, drugging will be of little, if any, 
use. It may be s^t up by the paralysing effects of exposure 
to qpld and wet on tile dig^tive function, when the food acts 
as a foreign body, and perhaps undergoes putrefactive changes 
in the bowel. More often *it» is the result of errors in diet, 
unsound or decomposing roots, soui«ma.shes, excessive quan- 
tities of undecorticated cake, or any indigestible irritating 
food ; .foul water, especially in summer, and even a sudden 
change from dry fodder to rank herbage, especially if accom- 
panied by acrid plants such as are many of the Kanimculacea) 
and Umbellifera*. # 

Dysentery ©r Blood)/ Fhu\ — Probably, as in the case of 
man, two or more diseases attended with similar becal dis- 
charges, which in themselves are* but symptoms, have been 
confused together. The dysentery that follows the continued 
use pf sewage-polluteu water is essentially the same as that 
which prevails in camps, insanitary villages and prisons, es- 
pecially in hot climates, and bears almost all the characters 
*of a communicable specific disease. But symptoms and conse- 
quences, practically indistinguishable from these, may follow 
prolonged intestinal irritation, and thus not only foul water, 
but unsound or indigestible food is said to give rise to it. 

Symplomx . — The onset may be sudden,, with all the indica- 
tions of febrile disturbance, high temperature, quick pu^e, 
dry mouth, rough coat, &c., also abdominal pain, often 
severe, and the frequent passage of loose watery evacuations, 
attended with straining, and eont^ning not only mucus and 
blood, but shreds consisting of exudations of a fibrinous 
material, with more or less of the mticous or even sub- 
mucous coats of the intestine exfoliatedlby the inflammatory 
process, and sloughing or gangrenous, emitting a most 
offensive foetor; these shreds distinguishing true dysentery 
a»d colitis from tjje results of* enteritis or other fo # ftns of 
• diarrhoea. 
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In other cases the course of the disease is more gracfcnl, 
and the symptoms are less severe. Chronic dysentery fnay 
be a sequel of the acute, or it may t>e chnouic from the 
beginning, resisting treatment, and leading to emaciation, 
exhaustion, and death. * 

Treatment . — As a rule the medical treatment is unsatis 
factory, for if extensive and deep 'destruction of the mucous 
lining of the bowel has ftiken place, the power of absorptior 
from the intestine, which is yuite as important and indis- 
pensable as that of excretion, is so far impaired $ hat complete 
recovery is impossible, and the animal gradually wastes 
dying of slow starvation. To be at all successful the treatmen 
must be begun betimes with a small dose (Jij. t(? 7 >iv.) o 
castor oil, and 7>ss. to 7>h of laudanum. Afterwards ever} 
eight hours a draught of linseed tea containing carbolid aci( 
gr. v., glycerin, and catechu 7,ij. with, if it appear desirable 
tr. opii 111 xxx. The food must be ^wholesome, light anu 
digestible, ^as boiled oatmeal, or malt-meal, cafrots 01 turnips, 
linseed gruel, or cake gruel, a little whisky being added if 
ttiere be much prostration or emaciation. Until convales- 
cence is complete the animal must be housed in a clean, 
warm, dry and airy stable. 

Gastro- enteritis, or White tteonr, is of frequent occur- 
rence in calves, and results from a variety of causes, for the 
most part improper feeding or insanitary surroundings. 
Simile milk, sour gruels, or food good in itself, but given in 
dirty # pails, and water polluted wkh excreta or much organic 
matter of any # kind, decomposing roots or green fodder that 
has become stale, will alike give rise to this condition ; and 
sudden changes of food ; calves taken from the mother’s 
teats to* the pail are apt to gorge themselves to repletion, 
and too long intervjfls between meals in like manner lead to 
disturbance of the digestion. , 

The milk of the cow may disagree with the calf if her 
digestion is impaired by bad food or w^lfber, by the fatigue 
and excitement of railway journeys or any other cause, and* 
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0(&8sionally the milk of a cow other than the mother, 
especially that of old cows or such as have calved somft tmie 
previous to Hie birth of tlie»calf put to them, will induce ill- 
ness in the latter.* An atmosphere foul from accumulations 
of <tung in the shed or from»defective ventilation is a frequent 
cause, and the disease may follow exposure to cold and wet. 

Symptoms . — 1 The onset of the attack may be sudden or 
gradual, and its course acute or chronic, being determined by 
the nature of the causes. T^ere is more or less febrile dis- 
turbance and prostration, the coat is rough, the appetite is 
lost, the calf is dull and inclined to lie down, the muzzle hot 
and dry and the mouth clammy, the abdomen retracted and 
the baok arched. The most mafked and indeed the essential 
feature is the character of the evacuations, which are frequent, 
pale yellow, and of a very fretid* pungent odour ; at first they 
are fairly consistent but soon become semi-fluid, with much 
mucus, and curdy nesses of undigested milk ; occasionally 
they contain blood. Their passage is attended w^th straining 
$md pain, indicated by grunting, moaning and grinding # of 
the teeth. 

Treatment . — The calf must be at once removed to a clean, 
dry, warm and well-ventilated shed, and wrapped in a 
.blanket or woollen rug. One or two ounces of castor oil 
with a teaspoonful of laudanum should be given to clear the 
bowels of the offending matters, and to*relieve the pain and 
irritability. When the oil has acted freely give e^ery tfcree 
hours two tablespoonfulS, i.e., one ounce of the fqjlowing 
mixture in half a pint of water — 

Prepared chalk, one ounce : 

Tincture of catechu, one ounce ; 

Tincture of opium, half an ounce : 

Bicarbonate of potash, one and a ly If drachm 
Whisky, one ounce : and • 

Oa§sia in powder, half a drachm ; with 
Water to make up eight ounces, 

*the whole proving for eight doses, which will be given in 
the course of twenty-four hours. 
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Drugs will, however, be palliative only, rlncl may chlok, 
but will not cure, the disease, unless the cause be 'discovered 
and removed, whether this be an .error of diet or .m sanitary or 
other conditions. • 

Hsematuria, Block Water. — -galled* also, from the local 
conditions under which it sometimes occurs, Wood Evil or 
Muir 111 in Scotland, is an acute inflammation of the kidneys, 
caused by exposure to Cold, or the consumption of acrid 
herbs, and also apparently by coarse indigestible food 
directly or indirectly irritating the kidneys, amj. causing the 
passage of blood with tin* urine, or leading to changes in the, 
blood, the breaking up of the red corpuscles, the colouring- 
matter of which is dissolved and excreted b) the kidneys, . 
giving to the urine the red or blackish cotour, whence the 
popular name is derived. When the red blood corpuscles 
escape as such the condition is properly called luomaturia ; 
but when they are disintegrated, and their dissolved contents 
only are passed, it should be described as hfumatinuria, or 
hemoglobinuria, the former Jjeing caused by the circulation 
in the blood of matters irritating the kidneys ; but the latter c 
by more profound changes in the constitution of the blood 
itself, as in the t>lack-water fever observed in man when 
suffering intense malarial infection. 

It is most frequent in spring and autumn ; cows that have 
recently calved are specially susceptible, and certain localities 
or pastures appear to favour its occurrence. 

BymjrtoDM . — Dullness and prostration, rough and staring 
coat, unsteadiness of the gait and movements, tremors and 
twitching of the muscles, cold skin, dryness of the muzzle 
and mouth, with pallor of the mucous membranes of the eye- 
lids* mouth and thfoat. Loss of appetite and impaired 
digestion, and diarrhoea followed by constipation. Palpita- 
tion of the heart is very marked in many ctjses, and the 
dljlness may be succeeded by excitement amounting to 
deliriuifu The urine is passed frequency and *in large* 
quantities, its 'colour being dark reddish or a deep blackish 
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bi*)Wn like porter. On boiling it becomes thick and turbid 
with a heaty deposit of albumen. 

Treatment m-w-The animal should be placed in a dry, warm, 
and airy shed, and«enveloped in a blanket. The bowels and 
general congestion of the tjbdominal organs may be relieved 
by a good dose of Epsom salts with a little ginger. The 
administration of turpentine, though commonly practised, is 
of more than doubtful expediency, Since it is an irritant to 
* the kidneys, and tends to aggravate the congestion of these 
ctfgans* indeed, the eating of the leaves of resiniferous trees 
ymay of itself lie a cause of this trouble. Better fai are large 
doles of spirits of nitrous ether, with nitrate or tartrate of 
.potash yi a gruel of well-boiled® linseed cake, and copious 
draughts of string linseed tea given with a horn several 
time^a day, U\ increase the llow*of urine while relieving the 
congestion of the kidneys, which turpentine is likely to 
aggravate. The prostration, if great, should be combated 
by boiled milk “and eggs. Boiled oatmeal, maltmeal, sweet 
bran or pollards form a palatable and nourishing diet in all 
# cases. A little salt and bicarbonate of potash may be 
advantageously added to the mash. Whei^ all symptoms of 
congestion of the kidneys have disappeared, but not before, 
convalescence will be aided by a dose of sulphate of iron 
with the food morning and evening. 

Glossitis, or Inflammation of iko Tungur, — The use of 
the tongue in the prehension of food, in consequence of Vjc 
absence of front teeth on the upper jaw, venders it specially 
exposed to injury and irritation, as from thorns, stings and 
bites of insects or irritant juices of plants acting on wounds and 
abrasions, which may lead to dangerous swelling and even to 
sloughing of that organ. Inflammation of the tongue rc*ay 
be present in foot and mouth disease' and it necessarily 
undergoes a chronic enlargement when it is the seat of 
actinomycosis, known by the numerous tubercles on i\» 
surface, which soft^i into smalf abscesses and ulcers. But 
•glossitis proper, in which the tongue is red, Swollen, and 
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protruding, is a purely local affection, the dangers of which 
art? suffocation from its pressing on the glottis* behind, or 
mortification of the dry protruded tongfie. ./ * 

Treatment . — i lb. of Epsom salts and # if the bowels have 
not acted freely within twelve hoiys a se6ond dose of b lb.. At 
the same time the tongue should be punctured or scarified in 
half a dozen or more places with a sharp, clean scalpel, and 
the bleeding encouragecK by warm fomentations. 

Should no real improvement have taken place after twenty- 
four hours, it would be advisable to slaughter the animal, if 
otherwise healthy and in* good condition. 

Choking is rather an accident than an illness, though it 
may in rare instances depepd on the presence of disease of 
the oesophagus. It is usually caused by a large piece of 
turnip or mangel becoming impacted in the gullet, of less 
frequently thorns, sticks or nails may become fixed and 
prevent the passage of food, as fish-bones occasionally stick 
in the human oesophagus. * • 

Symptoms . — Frequent effects at swallowing, choking cough, 
ctischarge of saliva, and suspension of the cud. The stomach 
may become distended with gas through the interruption of 
the digestive acts. 

The seat of the obstruction if in the throat may be 
discovered by passing the hand beyond the root of the tongue 
in the gullet ; the njass, if of considerable size, may be felt by 
manipulating the left side of the neck with one hand while 
steadying it with the other on th^ right ; though when in the 
lower *part it will not be possible to feel or reach it. In the 
second position attempts should be made to work it upwards 
by gentle manipulation, when as in the first it may be broken 
up # or removed by the hand, water poured down aiding in 
loosening it. Should these efforts fail the head must be held 
out .straight, and a probang passed until the obstruction is 
felt, when by steady gentle pressure it may be pushed 
onwaitls, but no forcible or jkrky pressure employed lest the 
• walls of the gullet be lacerated or even ruptured, 
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a the cow be*much blown it may be necessary to puncture 
the •paunch tc prevent suffocation during the operation *of 
forcing the* Obstruction gr from the futile efforts at 
vomiting. • 

Jaundice is not* properly speaking, a disease, being a 
symptom or consequence of any condition involving obstruc- 
tion of the bile-ducts, as fumours of the liver, by parasites 
in the ducts, or most frequently gall-stones. It occurs also 
in some contagious diseases, but may often result from simple 
e^iarrl* of tl^e duodenum leatfing to closure of the aperture 
of the common bile-ducts. This last condition is the only 
onf> amenable to medical treatment, and may be relieved by 
aperient doses of Epsom salts, and the addition of nitrate 
of potash to the* food, with infusion of gentian or calomba 
with %mall doses of strychnine. ^Fhe diet should be light aud 
digestible, and gentle exercise will assist in restoring the 
action of the liver. 

Abortion, \>r 'Upping, is a common accident to which 
some cows r eem specially prove. It may be caused by 
violence, fright, fatigue from railway journeys, or over 
driving, from violent purgation or drugging and from eating 
the leaves of juniper, yew, or ergotised grasses. There is a 
popular notion that it is contagious, but this is impossible, 
and the occurrence of the accident in a number of cows in 
succession is probably t< be explained by their having 
partaken alike of the same poisonous plants. It frequei^ly 
accompanies foot and mo^th disease, pleuropneumonia and 
acute tuberculosis. 

Treatment . — It most frequently*comes on without warning, 
but if any premonitory indications be observed the cow 
should be placed alone in a dark stable, the utmost quiet 
maintained, an opiate given to allay tlfe uterine irritability, 
and the diet restricted to mashes of bran. To prevent it, 
cows advanced in pregnancy should be dieted with cam, 
constipation and purgation alike avoided, as also all over 
> exertion, fatigue, and excitement, Damp rank pastures* 
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should be shunned, especially if there be any suspicion of the 
grass* being ergotised, and yew or juniper tree& shoulfl be 
fenced off. • • • 

Milk Fever. — Parturient apoplexy f.iostly attacks cows 
at their third or fourth calving? good milkers of plethoric 
habit, especially if overfed, being most predisposed to it. 
It usually sets in between twelve and thirty-six hours after 
the birth of the calf, witfi cessation of rumination, suppression 
of the secretion of milk, and fulness; then the gait becomes 
unsteady, the hind legs are in constant movement, the*animfil 
staggers, and at length falls helpless on the ground, with its* 
head turned to one side and the eyes closed, when the stupor 
passes into complete unconsciousness, ending in dea^h. The- 
pulsef is quick throughout, the breathing is hehvy and laboured, 
and the stomach sometimq& distended with gas. The* con- 
dition is one of congestion of the brain, and ultimately of 
haemorrhage into its substance, rightly described as parturient 
apoplexy, tjie suppression of the milk being' an effect, not a 
qpuse, as the popular name would suggest. If the animal 
be of very full habit, bleeding may be of use in the earliest, 
stage ; but as soqp as the nature of the attack is suspected a 
strong purgative of Epsom salts, with aloes, or, better still, 
croton oil, should be administered. The body should bq 
enveloped in blankets made hot before a lire, while cold water 
is poured over the* head or ice bags tied on. But a still 
better method of applying cold is by irrigation. A large 
pail on tub of cold water, containing blocks of ice, should be 
fixed at some height above, as on the rafters of the shed, or 
the cistern for the suppl/ of the drinking-troughs may be 
utilised. From this_ a continuous and steady but thin and 
gentle stream of the ice-cold water is brought to bear, by 
means of some kind' of siphon, on the head of the animal, 
covefed with a light sheet of calico or muslin, .such as is used 
for straining the milk, in order to spread the water uniformly 
over the surface. A wet towel, folded or/rolled lengthwise, 
or along bundle of tow will answer well, but better still would 
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be # 5 length of rubber hose or tubing with a garden rose 
fixed to tbe.ejid, th(^tube being first filled with watef. and 
the cock kept •closed until it is placed in position, with its 
other end dipping fo J^lie bottom of the pail or cistern. This 
contTi vance presents several advantages over the other, the 
length of the tube rendering the position of the reservoir 
immaterial, save as regards its elevation, and therefore the 
cistern is available for the purpose, and its flexibility permit- 
ting of the adjustment of the stream to the movements of the 
aflimal,*whilo«the strength of the flow can be regulated by the 
vMopcock, while the rose supersedes the need for a muslin or 
other spreader on the animal’s bead. The cistern, too, has an 
■advantage over any pail, in the 1’aSt that the volume of water 
being larger, and the supply being, if not automatic, easily 
made to keep pace with the outflow, the temperature can be 
maintained at or near the freezing-point so long as any ice 
remains unmelted. Meanwhile depression must be combated 
and the circulation maintained by stimulants, gin*or whisky 
ui^d ammonia ; and turpentine Mniment may be rubbed pi* 
spine. The animal should be turned over from time to 
time, and not allowed to lie too long in one^xisit.on. 

It b, said that much success has followed injections of 
iodine into the udder,* though it is not clear why that region 
should be chosen unless on account of the looseness of the 
subcutaneous connective tissue. 

Rheumatism. — Chine and joint felt on, (lows occasion- 
ally suffer from both the llcute and chronic forms of this 
disease ; the former, as in the human subject, often leading to 
grave or even fatal affections of the Seart. Some cows appear 
to have a constitutional tendency to thg disease, which is 
brought on by exposure to cold and wet, or to keen easterty 
winds, especially when heated b)* driving. Acute rheu- 
matism, or rheumatic fever, sets in suddenly with fever, foss 
of ^ appetite, roughness of the # coat, and dryness the* 

^ * “Jtmrnal *ot the IlVal Agricultural Society,*’ Third Series, vol. x. • 
(1899). P- *54- 
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mizzle. The bowels are constipated, and the urine fif^h 
coloured. The joints are swollen, the c wellings being hard 
or fluctuating, lirst one limb and then another being affected, 
and the swelling reappearing after having subsided for a 
time ; the pain in the inflamed joints is great, and the animal, 
unable to stand, lies for hours in the same position. The 
symptoms of chronic rheumatism are similar but less severe, 
the fever and swelling being less marked; indeed, these 
symptoms may be absent, and the pain alone noticeable. 

Treatment . — ' The bowels must be opened by a goo’d dose 
of Epsom salts, and the diet restricted to bran ; iodide of potas- 
sium and bicarbonate of potash should be given three or four 
times a day, and if the symptoms are not relieved the addi- 
tion of colchicum may be tried. In acute cases with much 
fever aconite and salicylate of potash should be given with the 
bicarbonate, and the pain relieved by laudanum, or, better, 
injections of morphia, which are less l'kely to constipate and 
give much 1 speedier relief than opiates administered by the 
mouth. The inflamed joints should be fomented with hot 
decoction of poppy heads, and then wrapped in flannel. In 
the chronic form, and in the acute when the swelling has 
subsided, liniments of opium and belladonna, or of aconite, 
belladonna and camphor. Co. should be frequently rubbed 
on the affected joints. The animal must be kept quiet in a 
dry, well-littered box, free from draughts. Should the 
swelling persist after pain has subsided, blisters may be 
applied once or twice to the affected joints. 

Garget or Mammitis is an inflammation of the udders, 
attacking one or more of the quarters, and following injuries 
as blows u or bruises,* exposure to cold easterly winds, or over- 
distension of the ud f ders with milk ; it occurs also as a com- 
plication of foot and mouth and other diseases. The affected 
quarters are hot, swollen, and very painful, tfie milk drawn 
from it is curdy, and may contain pus or blood, and there , is 
general febrile disturbance. f * 

Treatment . — (Jive a full dose of Epsom salts, and a smaller 
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k otfe*on the following day or two. Draw off the milk from 
all the quarters thre^ or four times a day. Foment th*e bag 
( well morning a*ud evening, £nd sling it lip with a broad piece 
of flannel with four holes cut in it for the teats, fastening it 
over*the back. Should abbesses form they must be opened. 
If the bag remains hard after the inflammation has subsided, 
it should be well rubbed with soaj> liniment two or three 
9 times a day. 

Vesicular eruptions of the udder are not uncommon* 
and are ofteft erroneously supposed to be cowpox, but are 
rather of the nature of eczema or herpes, though occasionally 
communicable by the hands of the milkers. When they 
‘occur the milk should be carefully drawn, but not used, and 
the udders dressed with boric ointment, as should the simple 
chaps and fissures caused by exposure to cold winds. 

Actinomycosis. — Wooden touted. — This interesting 
parasitic disease, com ion to man and cattle, is caused by the 
growth in the bony or muscular tissues of a “ray ” fungus* 
“ actinomyces ” akin to the * inadura foot” and othor 
•fungous diseases of the tropics. It was first recognised in 
cattle bv Bollinger in 1876, and by Israel m man the follow* 
ing >ear; Ponfick, in 1879, showing the identity of the 
disease in man and beast ; and its communicability by 
inoculation from artificial cultures as well as from the living 
body, was experimon tally demonstrated by Johne, Wolff, 
Israel, and others in 1880-85. If was not until 1882 ind 
1885 that Mr. Fleming and Mr. Knight Treves recognised its 
existence in this country in cattle and man respectively. 

In neither, however, is it a new or rare disease, for so long 
bafck as 1826 Leblanc described case* in cattle jas osteo- 
sarcoma of the jaw, and in 1845 and 1848 Langenbeck and 
Lebert depicted the granules in * £ scrofulous ” abscesses in 
man with great accuracy, without suspecting their true 
nature. In 1 868 JPerroncito and Rivolta, and in i87C?JE[ahn, 
t recognised the fiutfgoid or parasitic character of the granules,, 
but looked on them rather as of accidental occurrence than 
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as the essential cause of the disease. In fact the tumoftrs r 
and abscesses have been often seen, but}, were ^ljvays and are 
now occasionally supposed to be tuberculous? (Jr cancerous ; • 
and it is certainly at least as frecjuenf \n this country as 
anywhere, for Crookshank declares that in some herd's he 
has found from one to eight per cent, of the animals affected 
with some form of the disease. 

Source of the infection . — The fungus grows naturally in ( 
certain grasses, especially those belonging to the genus 
Hordemn , the barleys, the sharp awns of winch aih ve/y 
efficient means of inoculating it : hard straw and splinters^ of* 
more or less decomposing wood may act in the same way. 

As might therefore be Expected, the parasite enters tluf • 
body ‘almost exclusively by the mouth, and lifty-five per cent, 
of the cases present the disease in some part of the head, 
neck or tongue, about thirty-five per cent, in the viscera of 
the trunk, and not ten per cent, on the, skin and elsewhere. 

The course of the disease is of necessity slow, but acute 
symptoms may supervene ift consequence of septicaemia or 
blood poisoning. There is nothing distinctive in the tumour c 
themselves, which take their characters from those of the 
parts in which they are situated. In the muscles and viscera 
they form agglomerations of small abscesses ; on the skin, 
small soft rounded tumours resembling sarcomata, which 
burst, leaving ulcers that do not heal : in the lungs they set 
up (bronchitis, pleurisy, &c., and with the cough and purulent 
expectoration closely simulate tuberculosis. In the bones 
they are also suggestive of the same, but while in man the 
process in the jaw is rather one of necrosis, there is in the 
cow so active a growth of fibrous tissue that the tumour may 
attain an 'enormous size. But though clinically the diagnosis 
is difficult, a microscopical examination of the pus discharged, 
or of some of the contents of the abscesses obtained by 
exploration, leaves no doubt. t The granules, to A inch if 
diameter, crushed or teased out in water, /may be Examined 
fpr merely diagnostic purposes with a microscope magnifying 
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no«tftore than 10*0-300 diameters, when they will be seen to 
consist of a'nueleus from which wavy filaments radiate *in all 
directions (whejice its name^ terminating in club-like ends, 
which in the bovinf disease are in such close contact as to 
lorn* a hollow globe clearly#reeognisable when (he filaments 
themselves have been obscured by calcification. 

Treatment . — All attempts at “dispersing” the tumours by 
counter-irritants, or external applications of any kind, are 
useless, the only drug of any ^vail being, as Thomassen dis- 
i.«vered in 1^5, the iodide of potassium, given in large doses 
amounting to two to four drachms In the twenty-four hours 
(thirty to sixty grains per diem in the human patient). 
.This, if continued long enough, \W11 lead to the extinction of 
the fungus. When the deposits are seated in infernal otgans 
it only is available and where dje disease is in the tongue 
the action of the drug is enhanced by the fact of its being 
excreted in the saliva, lhit when the tumour is in the jaws 
or otherwise easily accessible to surgical procedure, the cure 
may be effected by a single op«ration, and the iodide giveji 
i^r a much shorter time. Decayed teeth, the crypts of the 
tonsils, and wounds or fissures of the tongiy*, ar3 the easiest 
channels of entry, and explain the prevalent distribution of 
the disease. 

Warbles are small rounded elevations on the skin, mostly 
of the back and loins, varying in size up to that of a small 
cherry, with an aperture at the summit. Each contains the 
grub of the warble, or bou-fly, which, when full grown and 
about an inch in length, makes its escape tail foremost and 
falling tothe ground is transform eefinto a chrysalis, from which 
in ft short time the fly emerges, and at onpe begins its attacks 
The egg-laying period is from June to August, but in tiot 
seasons may begin earlier. The 4 ife of the grub is nearly 
twelve months, and the duration of the chrysalis stage three, 
or four weeks. 

Warblef, if in krge numbers, give rise to^grave consti- 
* tutional disturbance and much suffering ; but in any case 
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they detract from the value of the hide, the 'position of c^ch 
befin^ marked by a perforation as if punched out through the 
whole or a part of its thickness, „and wfien tbesle are closely 
crowded the skin is practically worthless.*. 

The grubs may be squeezed qut of the sac, or killed by 
inserting through the aperture a large needle or probe 
smeared with mercurial ointment; but the death of the grubs, 
if large and numerous, hiay be followed by blood-poisoning 
from putrid absorption. 

The fly is two-winged, about half an inch in ^ngthj some- 
what hairy and banded with black, brown and yellowish, not, 
unlike an humble bee; while the plain brown chrysalis rrfay 
be found under stones a*d clods in places where cattl? 
graze* <■ 

The flies are most troublesome in k^t sunshine, but db not 
seem to follow the cows over water, hence the advantage of 
providing shelter and of allowing cows to wade in water 
during the heat of the day. 

Since the maggots fall and the flies come out within a 
month, it would be well to avoid such infected pastures for one t 
summer, while children might be usefully employed in search- 
ing for and destroying the chrysalises, but it is better to attack 
the grubs so soon as their black tails are seen in the warbles. 
They may also be destroyed, without squeezing, by rubbing in 
any grease, with or without the addition of sulphur or tar, so 
as tp suffccate the maggots in their holes; while the attacks of 
the flies may be prevented by rubbing or washing the backs 
of the cattle two or three times during the summer with some 
strong smelling oily application, as 4 ounces flowers of sulphur, 

1 gill spirits of tar, and 1 quart of train oil, or a mixture 
of ter, sulphur, carbolic acid and linseed oil. Even train oil 
alone rubbed over th0 back several times during the summer 
will often be sufficient, as would be paraffin or kerosene oils 
did they; not evaporate too quickly. 

The. loss through warbles is estimated £t several millioh 
pounds sterling per ahnum, 
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flukes are* a frequent cause of anaemia in cattle, fthe 
presence of the parasite in the liver irritates that organ end 
unduly stimulates tflie secretion of bile and the glycogenic 
function. No treatment is possible, but since the lame 
ent^r the body from*water, and usually when cows have been 
grazing in low-lying meaSows Hooded in wet weather, the 
presence of the parasite in any of the animals should be 
followed by the avoidance of sucl* infected pastures. The 
flesh of these cattle is not unfitted for consumption, except 
yie li^er, which should, of coflrse, be destroyed. 

Lice rarely attack healthy, weU-fed animals unless they 
aie stalled with weakly ones already affected, and they are 
easily destroyed by an application of oil with some sulphur, 
and perhaps a ItytL oil of tar. 

Ringworm is^a yegetablt^ parasite, a form of mould 
growing in the substance and robts of the hairs, which break 
off when the skin around becomes dry, scaly, bald, or, if the 
irritation be considerable, scabby. D is very easily com- 
municated from one animal to another, especially among 
calves, and the spores adhere to the walls of buildings and 
to everythiug that lias been in contact with the affected 
animals. * 

Treatment . — The stalls or sheds must be evacuated and 
cleared out, the litter and fodder burnt, the walls limewashed, 
and all furniture, mangers and floors washed down with a 
faiily strong disinfectant. 

After the scurf has be^i removed by scrubbing with warm 
soap and water, and the hair around the patches Shaved, 
these may be dressed with a mercurial ointmdht or a solution 
of sublimate, or painted with tincture of iodine for a few 
successive days. Should these leave aity soreness, # boric acid 
or zinc ointments will be found very healing. 

Tuberculosis. — This, the most important of the specific 
diseases common to man and beast, is everywhere more or 
less preheat among dairy Cattle. Some breeds as tie 
Jerseys, seem specially prone, probably front the fact th^t 
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their tender constitution necessitates their being housed ,for 
nbie months in the year, since the same proclivity- is observed 
among the high-bred tender stocks in Gern/apy, while the 
disease is practically unknown among Highland oxen and 
the herds that roam the prairies of North America ov the 
pusrttar and steppes of Hungary and Russia without shelter 
even in the coldest winters ; but it is said to be very general 
in New Zealand, where they are always in the open air and 
the climate is perfect. The Danish and Holstein cattle, 
especially the cows, appear, from the reports of the German 
public slaughter-houses, to suffer more than those of many, 
other districts, and in some parts of this country the propor- 
tion affected in some degree, as judged by post-mortem 
examinations, has been roughly estimated at from 20 to 40 
per cent., or from tin* tuberculin test* ,11; near 60 per Vent. 
During life the symptoms may be latent, and unrecognisable 
by the eye until the disease is far advanced ; so that any animal 
that remains persistently dull, loses its appetite, gets thinner, 
or coughs Continuously, should be carefully examined and 
tested, while its milk should on no account be sold without f 
having been sterilised. 

Hard enlarged glands in any part of the body, especially 
if painless, are always suspicious, and should any such lumps 
be seen or felt in the udder, the milk should not be sold 
under any pretence or with any precautions, nor given to 
calves, ngr to pigs, unless it has been boiled, until it has 
been found to be free from tuberc^ bacilli, and the cow has 
failed t*o react to the tuberculin test 

The disease, ’once introduced into a herd, spreads surely if 
slowly, chiefly through the infection of troughs and mangers, 
walls, fodder and litter with the mucus from the nose and 
throat, and that coughed ujp from the lungs of the affected 
animjil. 

A cow presenting any suspicious symptoms should be 
separated from the rest, and the shed or stalls* recently 
occupied by ker thoroughly cleansed, washed down and 
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lin»#- washed. K she react to the tuberculin test she should 
be tyuickly •fattened for the butcher, which is easily dc*ie*n 
the early stj?g$ of tTie disease; the lungs, however, should 
be destroyed, though the flesh will, if the case has not been 
neglected too long, be perhaps none the worse. 


posological table 


Acidmu Nilr. dil. 5* , c ,i 
H \ di oclilor. dil. 

,, Gallieuin gr \\\ 

.. ^’annioiini gr xx\\- 5 i 

Aconiti Tinct. ill \ x \ 

Aloes 5 ss ,51 


AUfmnen 5ii r>iv 
Ammonia Curl). 7>ii 

,, I ii< | not . Aii diluted 

,, Sp Arum %i dilut ed 

A ntiinf Tart. f>ii 
Arec.e Nu\ 5 '~" 


Arsenic gr. x-\ 
Belladonna Extr. 5* 
Calomel 3 i 9 

Calc. Ohlorimd 3^ 

( 'amplmr ,")i 
*C^terhu, Ac 5 SS 
Chloral llvdrat. Ass 5' 
Colchici Lnil. 5*- r )U 


Crctic, 5i 3ii 


Crotonisol. ill x x x 

Digital, fol. pul v. 5ss 

Ergot. Ext. li<| 3 sv; 
Etheris Spir. 5' 

,, Sp NiPosi 5' h K 
Filins Extr. li<|. 3iss 


E<^ri Carl) 5*> 

,, Sulphas 5ii 
1 (Indiana Had. 5 SS 

Iodine gr xx 
Ipecac pul\. gr. xx- 3* 

1 Magnus. Carb. 5 SS 

Oxid 5ss 

I # Sulphas I lb. 

I Opium pul v. 5' 

Tinct. 5i 

• I’liniol. gr. \ (Carbolic Acid) 
External use 1 in 40 
' Potass. Carb 3'i-i v 

Bicarb. 5*1 * v 
,, Chlorat. 5*t-i v 

i lodid. 5* 

! * Nitr. 5*v 

Quin S11lph.gr xx-xxx 
| Soda 1 Carb.^Bica *b. 5*i 5' v 

,, Sulphas lib. 

,, Snlphis Ac hypos 3ss-ii 
j Spiritus V r ini (proof) 3* v 
Spirits (Gin, Whisky) 5iv-x 
I Strychnine gr. ii Ac. 

| Turpentine Oil, 3* ii 

j Zin/iih. pulv. 5ii 

j TTng. Ac. as ifl human ninlicine. 


Sublimate (h yd. Perch lor.) solution for the disinfection of walls, Ac., 
one part in a thousand, is made by dissolving 80 grains, with the same of 
common salt, in a gallon of water. A wooden bucket must be used, since it 
would corrode a metal pail into holes. 



CHAPTER V 

LEGAL ASPECT^ OF DISEASE IN CATTLE „ 

Outbreaks of contagious diseases, epizootics .as they a^e 
called, by analogy with* the epidemic diseases of man, are 
now, thanks to the enforcement of laws enacted for their 
prevention and suppression, of such comparatively rare 
occurrence, that ignorance of the law might easily lead to an 
unintentional violation of its provision's, or resentment at the 
apparently high-handed intervention of the authorities. 

A large portion of the Disease^ of Animals Act, 
1894, consolidating and amending the previous Acts which 
were thereby repealed, dealp with the importation of foreign 
cattle, with a view to preventing the introduction of disea^ 
from other countries. Besides the clauses regulating the 
sale of cattle in markets, their transport by rail and road, 
&c., there are some regulating the action to be taken by the 
owner as well as by the authority in the event of certain 
diseases appearing in any place. 

«[n tins case of cattle plague the acting authority is the 
Board^of Agriculture itself, thetprompt suppression of so 
contagious and fatal a disease being deemed a matter of 
national rather than of loCal concern ; whereas in outbreaks 
of pleuro-pneumonia and foot and mouth disease the 
responsibility devolves on the local authorities, though they 
must notify the occiArenc? and their action thereon to the 
Board as the supervising authority. 

. The^principle governing the rate of compensation is that 
it shall be th$ higher the less the apparent necessity for tBe 
slaughter of tTi^i animal. Thus the State is under no moral ^ 
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^obligation to Compensate an owner for the compulsory 
slaughter erf an animal attacked with the inevitably. fafeal 
, cattle plaguy *^nd (foes so .chiefly in order to control the 
destruction of th® carcase, and prevent the surreptitious 
disposal of the same ; whereas the slaughter of those affected 
with foot and mouth disease, from which, after two or 
at most three weeks, they Would almost certainly recover, is 
carried out in the interest, not of tfte particular owner who 
would be very unlikely to slaughter them for so slight a 
cause, #r if hg did, would very likely send the carcase to the 
market, but of the community, witlr a view to averting the 
losses, individually small but collectively enormous, incident 
,tq a widespread epizootic of that disease. Its compulsory 
notification to th« local authority, which at once takes the 
establishment in charge, ^precludes the continued sale of the 
milk of infected animals, which, though unaffected in 
quantity or appearance, is capable of communicating the 
disease, with ^11 its characters unchanged, to persons 
drinking it unboiled. # 

The marketable value of the carcases is also taken iift? 

• * 

account. The flesh of an animal actually suffering from 
cattle plague would be repulsive to sight and smell, and it 
would be hazardous to expose for safe any part of the ribs 
and chest in pleuro-pneumonia, however skilfully dressed ; 
whereas in foot and mouth disease the l^ead and hoofs only, 
together with the lungs, all coming under the desig»ation f of 
“ offal,” need be sacrificed > and the carcases of such as had 
been merely exposed to infection, but in whom the disease* 
even cattle plague itself, was alr#ady incubating, might be 
bought and sold in the meat market without arousing the 
emallest suspicion, though such meat could not bufrbe mqre 
or less unwholesome. * 

Every part of the carcase of an animal dying of or killed 
while suffering from cattle plague or anthrax should bQ 
biJried or .destroyed. Indeed,* such is the vitality of the 
•bacilli of anthrax that the blood spilled on the* ground, and 
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even the earth casts discharged on the surface by wCims^ 
that Jiave fed on the buried carcase, will comnlunicatd the 
disease to others grazing on the, spot. >Such*carcases should , 
be buried as deep as possible, on land not pastured, with the 
hide uninjured, smothered in quick lime, and drenched*with 
carbolic acid. The communicability of anthrax to man by 
any abrasion of the skin must* also be borne in mind in 
handling the animals or c r.heir carcases. 

In the case of pleuro-pneumonia and of foot and month 
disease, the condemning authority reserves tlu' righfrof de- 
posing of so much of the carcase as it safely can in the way 
it thinks best. No objection exists to the utilisation of Ike 
hide, hoofs, and bones, or the fat for boiling down inlo tallo,” 7 . 
or so*ip, and the flesh for conversion into chemical manures, 
though that of animals suspected or (imposed only to infection 
might well be used after boiling for the food of hounds. 

Diseases of Animals jAct, 1694 

Abstract of Selected Ch lyses-- Briny those affeciiny the 
1 * Dairy Farm . i t 

Sec. 4. (l) {Ivory person suspecting that he has a dis- 
eased animal shall (a) isolate it, and (b) inform a police 
constable, who (2) shall report to such person as the Board 
of Agriculture may direct. 

Sec. 5. A Sanitary Inspector, learning the existence of 
cafrtle plague in a place at any time within ten days, shall 
forthwith (1) make and sign a declaration thereof, (2) serve 
a notice of tl\e same on the occupier of the premises, and 
(3) subject to the determination of the Board of Agriculture 
declare the same to be an infected place. Also (4) unless’he 
deem it inexpedient, on all occupiers of property within one 
mile, (5) declaring such «to be an infected area. (6) He 
shall forthwith inform the Board of Agriculture, sending 
eopies^f his declaration and^notices, and (7) the Board shall 
after local inquiry (8) confirm or (9) amend or 'annul the 
declaration. 
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^ SfcC. 6. The* Hoard may on sufficient information an^ 
inqufry declare any place to be an infected place or aret^ and 
, may alter the*lunits, or declare it free. 

Sec. 8 . On leaning of the existence of pleuro-pneumonia 
withki 5 6 days, or of foot ^id month disease within io^the 
Sanitary Inspector of the Local Authority shall (i) forthwith 
make and sign a declaration thereof, (2) serving notice on 
the occupier of the premises which ^3) shall, subject to the 
determination of the Local Authority, be deemed an infected, 
ph&ce. *(4) Iki shall forthwith inform the Local Authority, 
sending copies of the declaration and notice. (5) The Local 
Authority shall then, with the advice of their Veterinary 
Jiispecto# [or any legally qualified veterinary surgeon, or., 
M. ILC.V.S., | an ^ afte r inquiry either (6) confirnf his 
declaration, including IMiey tliidjv fit auy adjacent land or 
premises within their district, and (7), with the consent of 
the respective authorities, in those of others also, or (8) 
may declare which places have become free. ( 9) JPhe Local 
Authority shall forthwith report 4o the Ho^rd of Agriculture 
declaration of their Sanitary Inspector and their action 
thereon, («) what places or areas have been (Jech.red infected, 
and, C>) if there be any markets therein, whether they should 
or should not be prohibited by Order in Council, (10) This 
section shall have like effect when the animals are not in the 
possession or control of the owner. 

(n) Not less than 56 days after the declaration o^pleuuD- 
pneumonia, and not less t&an 14 nor more* than 28, days 
after that of foot and mouth disease, the Local Authority may, 
with the consent of the Yeterinafy Inspector, declare the 
place free. # 

[The meaning of this is that, always supposing thfc disease 
to have ceased, no new cases having appeared within the 
periods named, the withdrawal of the embargo on the place 
must not be entertained within ^6 days of the last ngjifica-* 
tion of pleftro-pneumonia or 14 of that of foot and month 
disease ; but that while this may be indefinitely deferred in 
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ihe case of pleuro-pneumonia, its expediency must be*&m-/ 
siclei^d in that of foot and month disease when a month has 
elapsed.] • » ‘ 

Sec. 11. Prohibits the movement o£ chttle into, out of, or 
with in an infected place or area* 9 

Sec. 13. Owners of infected animals may post notices 
excluding strangers, 'Le. y “ persons not having by law right 
of entry,” from their premises. 

The Following Sections regulate the Slaughter and 
(compensation. 

Sec. 7. The .Board of Agriculture (i) shall cause to* be 
slaughtered (a) all animats affected with cattle plague, cr- 
ip) sfich as have been exposed to infection f and (c) any such 
also as are suspected or ha\fe been ii'Tan infected area though 
not in an infected place, (3) paying as compensation half the 
original value of the affected, and th^ full value of the sus- 
pected. sugh payments, however, not to exceed the sums of . 
£20 and £40 respectively for each animal. 

Sec. 14. (1) The Board shall cause all animals affected 
with pleuro-pneumonia to be slaughtered, and (2) may also 
(a) suspected animals, and ( h ) those that have been exposed 
to infection, (3) giving as compensation for (ft) the affected 
three-quarters of their previous value, and (l) the full value 
of the others ; the ’payments not to exceed £30 and ^40 
respectively. (4) The owner may require of the Board the 
slaughter of animals exposed to kifection within twenty -one 
days. 

Sec. 16. (1) The BoaVd may cause the slaughter of 
animals (ft) affectec^ with or (h) exposed to foot and mouth 
disease, (2) compensating the owners to their full value before 
illness or slaughter. * • 

Secs. 18 and 19 . The Board may extend the provisions of 
this as regards slaughter and compensation to other 
diseases and to other animals than those mentioned in tfie 
Schedules. 
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% S^C. 20 . (ij lhe Board may on paying compensation 
remote any animal liable to be slaughtered, for the puupoife 
.of treatment*' V observation. [This is to enable their 
scientific officials to tcarry out investigations and experiments 
on tta nature, treatment *>r prevention of the diseases, 
especially in respect of their bacteriology and of preventive 
inoculations.] (2) The cardases of all animals slaughtered 
hy order of the Board or of the Locat Authority shall become 
the property of the respective authorities, and be buried, 
destroyed, or disposed of by them in such manner as they 
khall think fit; (3) but any excess of the proceeds over 
the sum paid for compensation' shall be returned to the 
JDHiner. ^5) In the case of insufed animals, insurers may 
deduct amount 0 ^ comp ensation. (7] Compensation may be 
refused wholly or in _l pSl»b if th® # owner have violated any 
provision of the Act. 

Sec. 22 . The Boayl of Agriculture may make orders on 
any and every matter bearing on the execution and intentions 
of the Act. 0 

. £ec. 67. The omix 'proband i (1) of ignorance of the exfs* 
tence of diseased animals in his possession,^* (?) of having 
properly cleansed and disinfected the premises, or (3) of 
the non-commission of any offence or neglect rests with the 
accused, who (4) may demand to be examined and may give 
evidence on his own behalf, aud (5) a ^art not exceeding 
half of the fine may at the discretion of the Court be paic^to 
the informer or prosecutor* • ^ 

Dairies, Cow-sheds, and Mijk Shops Order, 1886. 

The Diseases of Animals Act, like the previous Contagious 
Diseases (Animals) Acts, which it consolidated and <repeal^d, 
both in the sections of which abstrq,pts have been given above, 
and in those regulating the importation of foreign cattle, is 
aimed at preventing the introduction from abroad and 0/ 
repressing* the first outbreaks at home of certain Tiighly 
infectious diseases, which, if they once got tht» upper hand 
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£,nd assumed the proportions of epizootics, would involw an^ 
ehoignous mortality of cattle and ruinous pecuniary loss to 
the country generally; and lastly, at afl times at the preven-, 
tion of suffering by animals in course of transit by rail, &c. 

Its provisions are capable of ^unlimited extension, though 
as yet dealing specifically with cattle plague, pleuro- 
pneumonia, and foot and mouth disease only, so far as the 
cow-keeper is concerned", aud with swine fever. 

The definitions of “ animals ” and of “disease'* may be 
extended at the discretion of the Hoard of Agriculture, but 
there seems no disposition on their part to include any 
disease, however dangerous to the health of the community, 
that does not immediately affect the pecuniary interests /if 
the owner ; and although the contagiousness of tuberculosis 
among cows, and the infectivity of Vn-irTnilk to infants, have 
been amply demonstrated, all attempts to have tuberculosis 
added to the Schedule have as yet been unavailing. 

A magistrate may under the Public Health' Acts, if satisfied 
by the evidence of the Medical Officer of Health that the 
carcase of a tuberculous animal is unfit for human fo<^&,«, 
order its destruction, but so long as a tuberculous cow* is 
capable of yielding milk, though the implication of the 
udders may be palpable, and the bacilli in the milk 
demonstrable, the law takes no cognisance, and only moral 
suasion can be brought to bear. 

Jhe Ibairy, Oow-sheds, and Milkshops Order of 1885 is an 
improvement 011 those that preceded it, but is marked by one 
defect which destroys all its value as regards the general 
hygiene and sanitary conditions of the dairy farm or the 
urban cow-shed, since it leaves to the local authority the 
determination of wliat constitutes proper ventilation, cubic 
space, cleansing, &c., without even compelling them to fix 
any minimum or standard, with the result that so long as. 
spell premises do not, from their position, &c., constitute a 
nuisance and ground of complaint by the occupiers of 
neighbouring houses, nothing is done. 
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Abstract of Clauses of Dairies, Cow-sheds, and Mill‘d t 
•Shops Order , 1885. 

(The Order extends to England and Wales only.) 

Sec. 6 . Cow-keepers apd dairymen to be registered by 
the local authority, except such as make butter or cheese 
only and do not sell milk ; and persons selling to their 
^neighbours small quantities of inilWrom their own cows, not 
kept for trade. Such registration does not authorise the 
occupation otany particular premises. 

Sec. 7. No person may begin *to occupy as a dairy or 
cow-shed any buildings not so used prior to this Order, unless 
, be prov : de to the satisfaction of the Local Authority for the 
lighting, ventilation, air space, cleansing, drainage, and water 
supply; nor without giving Ope month's notice of his 
intention. 

Sec. 8. No person shall occupy as a dairy or cow-shed 
any building, whether so used previously to this Order or 
not, if and so long as the said conditions' are not such as 
< aje necessary and proper for (1) the health of the catfle, 
(2) the cleanliness of the vessels, and (3) # the protection of 
the milk from infection or contamination.” 

$ Sec. 9 . No person Buffering from any dangerous infectious 
disease [as defined by the Public Health and Infectious 
Diseases Notification aud Prevention Acts*], or having recently 
been in contact with any person so suffering [this should 
include proximity or assreiation], shall milk cows, Jiandle 
vessels, or lake any part in the “ production, ^distribution or 
storage ” of milk until all danger\)f infection is past. 

.Sec. 10. No water-closet, earth-closet, privy, cesspit or 
urinal shall be allowed, after one month’s notice *from Hie 
Local Authority, to be in direct communication with or 
ventilate into any dairy or milk store. 

Sec. 11. No dairy or milk shop shall be used as a sleeping*, 
room, or for any purpose incompatible with the purity of the 
-milk. 
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t Sec. 12, No swine shall be kept in any cOw-shed. . a 

atec. 13. The Local Authority way* from time to time 
make regulations for (a) inspection of cows; lj>} prescribing 
and regulating the sanitary arrangements of dairies and 
cow-sheds ; (c) securing the cleanliness of milk shops, $c. ; 
and (d) precautions against infection. 

Sec. 14. Such regulations shall be advertised in the local 
newspapers, a copy having been one month previously sub- 
mitted to the Local Government Board for approval. 

Sec. 16. Milk from a cow suffering froirk disease [as 
defined by the Diseases ->of Animals Act, which does not 
include tuberculosis] may not be mixed with other milk, or 
sold for use for human food an any way, nor may it bg given., 
without having been previously boiled, to swine or other 
animals. * j 

Sec. 17. Nothing in this Order shall be deemed to inter- 
fere with the regulations for cattle-sheds in the Burgh (Scot- 
land) Act [or Acts superseding the same], 

< Ha iry, Cowsheds, and Milk Shops Amending Order, 1886. 

ft 

Art. 3. Imposes for violation of the Order of 1885 a fine 
of £$, with a daily penalty of £2, either of which may be 
reduced by the Court ; substitutes Local Government Board 
for Privy Council, and defines Local Authorities. 

Contagious Diseases (Animals) Act, 1878. 

Sec. 34. [Not repealed by the Diseases of Animals Act, 

1 894.3 ^ The Privy Council [now the Board of Agriculture] 
may make, subject to th$ provisions of the [Diseases of 
Animals] Act, general or special Orders for all the purposes 
specified in the Order of 1885. 

Desiderata . — The 13th section of the Order of 1885, 
and t the 34th of tfm Cdntagious Diseases (Animals) Act 

* This use of “may” when it. should be “shall” is the weak point in 
much oft, Sur Public Health legislation ; local option in mutters which muft 
everywhere be for the good of the public is simply sanctioning inaction 
f where action is most urgently called for. 
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J 878, contain* great potentialities for usefulness were they 
hat rendered futile by their optional character. Thg -eject- 
ment of b\AJaws Xnd regulations under Section 13 of the 
Order or by th% Board of Agriculture, as the successor to 
thg powers of the’ Privy Council under the 34th section of 
the Act of 1878, should be compulsory, as is that of by* 
laws for municipal sanitation under Section 16 of the Public. 
Health (London) Act, and the* local authorities for the 
purpose should be the County Councils and those of county 
! boroughs <gnly, to the exclusion of the smaller urban and 
Rural District Councils. Greater uniformity would be thus 
ensured, unless the regulations were drawn up by the Board 
of Agriculture for the whole •country ; and in either case 
these greater t authorities would be able, and should be 
required, to retain the services of a highly qualified veterinary 
officer, assisted by one, or, in the case of County Councils, 
se.eral inspectors. This is already the case in Italy, where 
the provincial councils, corresponding to our County Councils, 
appoint a veterinary officer co-ordinate with the provincial 
medical officer of health, whose duties extend to the super- 
vision of the health and sanitary conditions of all cattle and 
domestic animals, as those of the medical officer do to the 
health of the population. 



CHAPTER. VI 

THE ELIMINATION OF TUBERCULOSIS 

Many years ago Koch, who had already discovered the* 
bacillus of tuberculosis, conceived the idea that, as in the case 
of some other diseases the phenomena of which were caused 
by poisons secreted by bacteria, antagonistic principles,, 
could b‘e obtained from extracts of their bodies, it might be 
possible to do the same with those of -tuberculosis. He thus 
prepared more than one such substance which, injected into 
men or animals suffering from tuberculous, set up a febrile re- 
action, while thoy produced no effect whatever in individuals 
fr^? from the disuse. His. hopes of thus obtaining a 
curative agent proved illusory, as might have been expected,, 
when one reflected that tuberculosis is a disease which 
exhibits no constant tendency to a spontaneous termination 
within a definite period, but, if not arrested, proceeds, as a 
rule, in an uninterrupted course to a fatal conclusion. But 
while tuberculin has failed as a preventive or curative agent, 
its vhlue ah a means of diagnosis has been fully established, 
and has .led to the discovery of an analogous body, mallein, 
which is equally, valuable for the detection of glanders, even 
before any symptoms of the ‘disease can be recognised. 

Though the cow, naturally, is very undemonstrative, showT 
ing no signs of suffering or ill-health, even when in advanced 
Btages of chronic disease, an injection of tuberculin sets up 
in an animal in all but the very earliest stage of tuberculosis, 
and in M&om no symptoms whatever are to be detected, a 
febrile disturbance, lasting several days, and exhibiting a 
.temperature curve quite characteristic to the eye of the 
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attained observer, while in an animal entirely free from#any 
ti*ace ol a t|je disease no reaction follows even laf^fe and 
repeated injections. 

Professor Ban^, of Copenhagen, has applied this procedure, 
carried out systematically, to the elimination of tuberculous 
animals from a herd. His method is to inject the whole of 
the covvs, and to separate those that react from the others. 
This separation must be complete, the animals being housed 
as far as possible from o»e another, and with different 
attendants* the sheds devoted to the healthy cows having 
been thoroughly cleansed and disinfected. 

Those that have reacted are then fattened for the butcher, 
though they may, if showing no other evidence of the disease, 
be allowed to frdve once, provided the calf, which is'always, 
except in very rare instances of advanced maternal disease, 
born healthy, be removed immediately, and before it has 
been suckled by its mother, to the establishment of sound 
cattle. These and the calves are injected at intervals of six 
months, and any that react from havingjj^i by any me^ins 
•infected subsequently, or in whom on the previous occasion 
the disease was in so early a stage as fc> cause no reaction, 
are removed and fattened, as were the others. All newly- 
purchased animals are tested and sent to one or other of the 
establishments, according as they react or not, and the 
operation is repeated on them six months later if the first 
result was negative. In the course of eighteen moftths oi*two 
years, if the separation 6f the herds have been complete, no 
more cases of reaction will be met with, and the affected 
animals will have all been disposed of. If the treatment has 
been conscientiously carried out the herd will be, and will 
remain, free from the disease, provided only any additions 
thereto by purchase be kept apart untif they have been twice 
tested, viz., on arrival, and at the expiration of three to six 
months. This course has be^i adopted by many #yners*of 
dairy far!ms in Denmark and elsewhere, as well as by a few 
in this country. 
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f^ich a certificate of absolute freedom from tuberculoSS 
granted by the Board of Agriculture should constitute a re- 
commendation of the highest commercial value 1 ; find private 
individuals who often keep Jersey cows by preference ought 
certainly to avail themselves of the opportunity of once ''for 
all eliminating tuberculosis from their stock, since these are 
the most susceptible of all to this disease, the great majority 
being attacked sooner or later. 

No pains should be spared on* the disinfection of the sheds, 
mangers, &c., set apart for the tested animals, aW no*new-‘ 
comer should be admitted until she has shown herself 
refractory to the first inoculation. The newly-purchasetl 
cow must be kept in sight in quarantine meanwhile, but on- 
no account associated with the tuberculous cows, if any 
remain, since, uutil the contrary Lfc proved, she may be 
assumed to be free from disease. 

The importance of disinfection rests cm the fact that by far 
the most frequent means by which healthy cows become 
infected is thra**^ 1 -the bespattering of the walls, troughs 
and fodder with the nasal discharge and expectoration of « 
those already tubeiculous. No cow suffering from a cough 
should be allowed to associate with others, still less should 
they ever occupy a stall or standing after her. 



CHAPTER VII 

INSPECTION AND tlONTROL OF 
COW-SHEDS 

The control of milk adulteration • at any rate in the larger 
towns, by the systematic seizure ot‘ samples for analysis, is on 
the wlnle fairly effective; the lftw being fully adequate for 
the jmrpose in view, if onlv the seizures were more frequent 
in those quarters in which dilution and sophistication are 
most likely to be practised, that the chances of escape might 
be lessened; and if the fines imposed were such as not 
merely to reduce the illicit gains, which is the most they 
usually achieve, but to transform a lucrative business into a 
ruinous one. 

Thus, for iustance, a retailer who ha<J been selling 300 
quarts of milk at 4 d. a quart, turning over £5 daily, and 
making a profit of say £\, would, by substituting 15 quarts 
of water for as many of milk, equal to five per cent, dilution, 
the water costing him nothing, add 5 s. daily to his profits, in 
place of the is. that he would have made on the s*ipers<ided 
1 5 quarts of milk, by a fra id which, if the milk happened to be 
originally of high quality, the analyst might; find it difficult 
to prove to the satisfaction of an unscientific magistrate. If this 
practice had been carried on for eight oj nine months without 
detection ho would have netted a clear profit of ; ancl the 
absurdity of imposing a fine of $ps. } ot* what is more likely 
20s., “ taking into consideration the small percentage of 
added water, and the fact of its being a first offence § m (rather 
a first conviction), is evident. Such trivial penalties can 
exert no deterrent influence over men whose dealings are 



104 milk: its production and uses • 

* . . . i 

mainly with the unthinking and migratory poor, or rv ( ’th 
sfctael hawkers. But after all the analyst can> decide 01/ 
the questions of dilution and^ adulteration^only ; he can 
form no opinion as to the sanitary • conditions of the 
cow-sheds, the health of the animals, and the fact or the 
risk’ of the milk being a vehicle of infection with human 
diseases. 

Nor can the ordinary*, lanitary Inspector, whose technical 
education, if he have had any, has been at best that of a 
plumber or general builder, form a sound judgment on tbe 
sanitary conditions of a dairy farm. Such antecedents indeed 
supply a good basis on which to begin a study of hoAse 
sanitation, drainage and sewerage, but insufficient ii} them- 
selves for one whose duty is the observation® of conditions of 
health and disease, though it would ,not be impracticable for 
the County Councils to obtain the services of intelligent 
young men of that class who migh^ by special training 
acquire real aptitude for the work. * 

What, however, is really % wanted is that, following the 
exstmple of the Boards of Health of the “ provinces ” qf , 
Italy, which closely correspond with our administrative 
counties in their area, population, and local government, our 
County Councils should appoint a Veterinary Officer, co- 
ordinate with the County Medical Officer of Health, whose 
duty it would be to control the sanitary conditions under 
wh^h all 4 kinds of animals are kept ; to note the occurrence 
and to direct the -measures taken fyr preventing the spread 
of contagious diseases among them, and generally to exercise 
in respect of cattle and domestic animals the like functions 
that the Medical Officer of Health does in respect of the 
human population. 

At present, however:, the # County Councils have the power 
to issue regulations as to the construction and arrangements 
of.cow-sfceds, the cubic space to be allowed for each animal, 1 
to inquire as to the prevalence of tuberculosis, and other- 
wise to contrdi the sanitary conditions of dairy farms, 
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tk<^gh, except ih a few of the southern counties of ScotlamL 
%iese powers have been almost wholly in abeyance. • ^ 
Some towni^ave local Acts, as Croydon, where by an Act 
of 1900 the authority is empowered to impose penalties on 
any jrerson selling milk froip a cow with tuberculous udders, 
keeping such cow along with others, or failing to give notice 
when any cow in his possession is proved or suspected to be 
thus affected ; to take samples of ffiilk for examination ; to 
inspect cows within or without the borough, and under 
certain 1 •circuit stances to prohibit particular dairymen from 
supplying milk within the borough. Article 1 5 of the 
Dairies, Cow-sheds, and Milk Shops Order, t 885 > provides 
r that the*milk from “ diseased” cows shall not be mixed with 
other milk used ftr human consumption, or, unless boiled, for 
the food of swine or oth^jr animals, but limits the definition 
of disease to cattle plague, pleuro-pneumonia, foot and mouth 
disease, and “such disuse of the udder as shall be certified 
b} r a veterinary surgeon to be tubercular.” This last pro- 
vision, added by the Amending, Order linsa ^ s “ 

factory, for there can be no doubt that milk containing pus 
and teeming with the bacteria of suppuration, cr with those 
proceeding from vesicular diseases of the udder, is unfit for 
the food of man, and that its sale should be prohibited 
equally with that of cows suffering from tubercle of the 
udder, nor does it provide tor the compujsory notification of 
every case of disease of the udder in milch cows* so th|it 
actual tubercular disease m#y escape detection by the simple 
device of professed ignorance of its nature on the part of the 
cowkeeper and his consequent neglect to seek the opinion of 
a veterinary surgeon. 

If all cows were subject to periodical inspecticra by, a 
veterinary surgeon, appointed or permanently retained by 
the County Council or the Local Authorities, and these 
bodies respectively were granted concurrent powers^ there, 
wcfuld be no occasion for the invidious intrusion of one # Local 
Authority into the district of another, which is Necessary for 
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iheir own protection, when one only, as in the caEf of 
Cftjydon, has any sncli powers. Practically thfe prevalence 
of tuberculosis is directly as the time passed by the cows 
“ indoors,” and thus in the case of the c more tender breeds, 
especially the Jerseys, which npjst be housed through ft great 
part of the year, and in town dairy farms, where the same 
confined existence is necessitated by circumstances, tubercu- 
losis ran be eradicated # from a herd by nothing short of ^ 
strict carrying out of Prof, gang's method. But among the 
hardier kinds, Shorthorns, Ayrshires, Kerry s, Ac., tlifi prompt 
removal of individual cows showing “clinical” evidence of 
disease will mostly be sufficient, provided that, along Vith 
good feeding and cleanliness, and the simple contrivance in. 
connection with the feeding-troughs described on pp. 33 and 
34, th(*y are accustomed, far as possible, to an open-air life. 
With closed sheds or cow-houses the question of cubic space 
assumes a high degree of importance ; but cubic space, 
however ample, is of no avail without adequate provision for 

ventilation. All. however, that the hardier breeds really 

. ■. •*-* *— 

need, if well fed, is shelter from rain, snow and cold vviada, 
which is fully provided by open sheds, that is sheds open on 
one side throughout their whole length, clean, dry, and well 
drained, and protected from cold winds by another line of 
sheds or other buildings parallel with but at some distance 
from the open side, as is the case in a rectangular yard. 
t Withi regard to the spread of human disease through the 
ageiujy of milk as a vehicle, the existing law would be fairly 
effective if oply it were amended in a few directions. Now 
that the Infectious Dise&ses (Notification) Act is no longer 
optional, the occurrence of cases of scarlatina, diphtheria, or 
typhoid *f ever among persons connected with a farm or dairy, 
or among those dbnsumjng the milk sent out therefrom, 
is Everywhere brought under the cognisance of the Local 
•Authorities ; and the Infectious Diseases (Prevention) Act, the 
provisions of which are incorporated into the London PutJjic 
f Health Act, Tvould be sufficient for the purpose of preventing 
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ttairCtirther spread, were they not to a great extent stultified / 
byronfliticnsj the perverse ingenuity of which is nothi«£* 
less than astounding. . 

The clause in question (sec. 4 of the Infectious Diseases 
(Prevention) Act and sec. 7 1 $i the Public Health (London) 
Act), stripped of superfluous verbiage, is that if the Medical 
Officer of Health finds that* any person in his (list rid is 
suffering from dangerous infectious disease attributable to 
milk from a dairy in or out of h±x district , or that the milk 
frofti one* dairy*/* likely to muse such disease to persons in 
his district , he shall obtain an order*from a justice of the 
peace* in the district where the dairy is situate to inspect it, 
audjjif actompanied by a legally qmtlified veterinary surgeon, 
to inspect the auinftils, and if satisfied that the consumption 
of milk therefrom is the ca«se of st;ch disease, he shall report 
to the Sanitary Authority, appending the report of the 
veterinary surgeon ; «,ncbthe Sanitary Authority may serve on 
the keeper of the dairy notice to appear before them, within 
not less than twenty-four hours, t*> show ctyjgjjMvh^an order 
should not be made 011 him not to supply milk WITHIN Till! 
DIstkict until the order is withdrawn. The l^mainder of the 
section is concerned with details of legal procedure, &c. 

Two grave defects in this clause are (1) that the Medical 
Officer of Health must, after inspecting the dairy, prove that 
disease has been actually caused by the milk sent out, thus 
neglecting the pr creation of disease, recognised in t he new 
phrase, “ injurious or dang emu* to health,” and in the tifcle of 
the Act itself, so that he cannot close a dairy though cases 
pf scarlatina or diphtheria were foiflid on the premises, until 
the- disease has already extended to tjje customers, and 
probably an epidemic has been set up. It is in London only 
that by sec. 69 of the Public Health Aft of 1891 a person 
c< knowing himself to be suffering from a dangerous 
infectious disease ” can be precluded from milking cows, or# 
handling nfilk or other food ; and 
(2) that the sale of the condemned milk is pawned anywhere 
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except in the particular district. Milk conclusively skorwn^tc 

* 4 i$ve spread disease in one district may and 1 will to f’eely 
sold in another, and will in most cases be^ent- to London. . 

The first defect is probably an inadvertence, and the words 
“ likely to be caused ” migh^ be read in from a previous 
sentence, but the second is incapable of extenuation. The 
words “within the district-” should be omitted, being a good 
illustration of the mufcn misunderstood maxim of t-heRom|in 
law, that “ the exception proves the rule ” ; the prohibition 
of the sale within the district clearly implying permission of 
its sale out of the same. What could be more futile and 
absurd than to forbid the sale of infected milk whefe the 
circumstances are well known, and it would proUibly lie an 
easy matter to persuade every one to take the precaution of 
boiling all milk, and to nf.rmit it# sale in places where entire 
ignorance of its place of origin exists, and hence no 
suspicion will be entertained of the ganger. 

There is always at the railway termini in London, and 
probably at those in the gryat provincial cit ies as Birmingham, 
Manchester and Liverpool, a quantity of what is knowa as 
“ accommodation milk,” that is, milk not consigned to 
regular contractors, but sent up in the expectation of its 
being taken by casual customers. The larger vendors have 
recourse to this to meet any unexpected deficiency or 
unusual demand, find many of the smaller retailers depend 
^plely an it for their supply, buying their daily quantity in 
the £>pen market. How much* of “accommodation milk ” 
consists of nylk condemned in its place of origin, and as a 
result how many local outbreaks of infectious disease in the 
poorer parts of the metropolis, the cause of which baffles 
inquiry ,• might be traced to these sales if the source of the 
milk were known, is impossible to estimate. 

The Public Health (Scotland) Act, 1897, Sec. 58, is much 
•more explicit than the corresponding section of the London 
Act (sec. 69) as to infectecT persons, or persons 'residing* in 
injected homts , milking cows or handling food. 
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,Se<^* 5 o empower^ the Medical Officer of Health to inspect 
da\ es«£ auyiime, and the Local Authority to prohibit 
sale of milk tha f ig likeTy to be.a vehicle of disease, absolutely 
(subject, however, to appeal to the Sheriff), and not, as in the 
English»Acts, only when disease has been already spread, 
and then within the district only. 

Sec. 61 enables the Local Authority to require production 
of lists of customers of a suspected dafly. 

V^hen outbreaks of scarlatina^ or diphtheria have been 
proved t-o^ave been connected with a particular milk-supply, 
it has always been found that persons, either themselves 
sufferftig from the disease or in attendance on or contact 
wjth other* so suffering, have been engaged in milking cows 
or handling the milk in the dairy or the shop. But when 
tvphoid*fever has been no b^ss conclusively traced to a milk- 
supply the link has been very rarely so directly personal, the 
source or means of infectjpn of the milk having neen the use 
of water contaminated with the evacuations of a typhoid 
patient, for diluting the milk, or in the washing of t he ch urns 
and gther vessels. 

In large dairies employing steam power for other pur- 
poses, the cleansing of all utensils is effected by means of 
steam ; in others and in well-conducted farm dairies boiling 
water from a copper is used ; but too often even this pre- 
caution is neglected, and cold water from the nearest pump, 
or it may be stream or pond, is considered good enough for, 
the purpose. • • , 

The frequent juxtaposition or close proximity of the 
cesspit and the well, the former pervious and draining into 
the ground water into which the latter is sunk, renders the 
contamination of the supply inevitable when the evacuations^ 
of a typhoid patient are emptied 0 into »#he cesspit. An 
inspection of the water-supply of all dairy farms should be 
ma'de by the local authority, and whenever this is found to 
be exposed t® the risk of pollution another should be found, 
o:?*the source of possible pollution removed by the Substitution 
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[>f earth closets for the old-fashioned "privy. Thafif prp- 
s^utions for securing the purity of the water-supply oti fa‘ms, 
whether for the use of the refrigerator oi;T^r cleansing the 
churns and pails, are insisted on by the medical officers or 
inspectors in the employ menj of all or most of the great 
dairy companies ; but on those farms which are under no 
such control, and the milk frofn which is distributed directly 
in the neighbourhood* sent to small retailers, or sold in the 
open market, the sanitary conditions are often most un- 
satisfactory in every respect, and will continue to fee so until 
the local authorities awake to a sense of their responsibility, 
and avail themselves of their powers to enforce by-l^ws on 
these matters. • • , * 

JHrty mill’.— If milk be gently poured from a Vessel, 
especially one of white joorcelaiji in which it has slood for 
an hour or so, a black gritty sediment will mostly be found. 
Some of this consists of coal ant^ other mineral dust, that 
has found its way into the churns in cdurse cf transit by 
rail and road, and is consequently inert and so to say clean ; 
' ’but much* of it can be shown by the microscope tp .be 
simply cow dung, which has been literally washed in the 
process of milking from the flanks and udders of the cows, 
and the hands of the milkers, and lias passed through the 
meshes of the coarse muslin through which the milk is 
strained, and which is intended only to intercept hairs, 
jnsect* and the like. Apart from its intrinsically disgusting 

character, it k the chief, if notjbhe sole vehicle for the intro- 
• . 
duction of # the Barilla a coli , wiiich is the mam agent in 

the souring and putrefactive changes that set in with a 

rapidity and intensity proportional to the want of cleanliness 

jn the* milking operations. This putrescent souring is a 

totally different jW)cess f from the natural souring produced 

by the lactic acid ferment that occurs at a later period, and 

is se^n in the souring of cream, and the preparation of cream 

cheeses and the Germ aiT “saner Milch” for which "the 

cleanest mtlk only can be used ; it, on the contrary, is the 
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causg*of “turning” within twenty-four hours, and of the 
cokgukition tjiat takes place in some milks when boiled wjpl^ 
still apparently. $resh. # 

The fecal matter* may be removed by the use of finer 
muslin^or linen strainers, and even without such treatment 
they will, sinking to the bottom of the vessel, leave the bulk 
of the milk entirely free fro nr visible dirt ; but neither strain- 
ing nor subsidence can Lave any eifcct on the number of 
bacilli which are diffused throughout the whole mass of the 
li<jyid; (ftid th$ putrescence and the formation of bacterial 
products will proceed equally with *or without the gross 
mattir in which the bacilli were contained. Such milk is 
always ippre or less unwholesome^ and may to infants be 
actually and acti\iely poisonous, giving rise to vomiting, 
diarrh&a, and grave gastro- intestinal disturbances. 



CHAPTER VIII 

THE PHYSIOLOGY OF MILK 


The constituents of milk, the fats and siiga** equally with 
the proteids, are all fortned from the protoplasmic contents 
of the cells of the epithelium lining the ultimate ramiiioftions 
of the ducts of the m ternary gland, through «the vital 
activity of the cell itself. This is a matter of the utmost 
practical, as well as scientific, importance, in its bearing on 
the question of food, since it would naturally be assumed 
that a diet rich in fat would tend to* increase the proportion 
of this the most variable of the constituents of milk, whereas 
the reverse is tji^ case. # 

The only living matter, protoplasm, “ the physical basi^ ©f 
life,” as Prof. Huxley described it, is a vitalised proteid, and 
needs proteids for its pabulum in the animal body, but in the 
plant it is capable of maintaining and constructing itself 
out of its ultimate and inorganic materials. 

All fats, ingested as food, and taken up by the lacteal 
vessels^f the intestine, are broken up, burnt as fuel in the 
system, and stf utilised in the production of energy and heat. 
Any excess, above what cau be absorbed passes away 
unchanged in the fmcdfc, none being stored up in the 
organism. All th§ fat deposited in the tissues or excreted 
a# in mtlk is formed afresh in the body, and from albuminous 
matters as the rcta material, together with urea as a by- 
product, and is not derived from the “ working up ” of the 
fats ^eady to hand in the food. Since the oxidation, coifl- 
bustion, or, as it is best called, the metabolism ef fatty ted 
starchy, ix* the non-nitrogenous, bodies is far easier at! 
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^jjm§>ier than that- of the nitrogenous proteids, they afford 
ti^ better ebI, and are always utilised first, leaving so much 
pf the albumen^ as is not required for the repair of the 
tissues to be storld up as fat. But while metabolism 
generajly is stimulated to greater activity by an excess of 
nitrogenous food-stuffs, it is retarded by an excess of non- 
nitrogenous, especially fatty *l‘oods, whence it follows that an 
^xcessive proportion of these tenfls rather to lower the 
percentage of fat in the milk, the materials whence this is 
derived being provided by the albuminoids, and the function 
of r fie fats and carbohydrates is, so Car as possible, to spare 
these from waste by providing energy and heat. A cow 

.at grass, not to speak of animals the subjects of physiological 
experiments, yields in her milk considerably more fat than 
she takes in wiih her food The •jwgar, too, is formed from 
the same protoplasm and not from the carbohydrates 
absorbed with t[ie food, .fince a carnivorous animal or a dog 
will give a milk containing the normal amount of sugar, 
though there may be absolutely no ca^Jtohydrr ^s in its 
foqfb 

The milk ot all mammalia consists of watpr holding ten to 
fourteen parts per thousand of solids, salts and sugar in 
crystalloid, and albumen in colloid solution ; casein in a state 
that has been called pseudo-solution — i.e. t in particles large 
enough to intercept the rays of light, and to give a white 
opacity to the, fluid, and to be arrested by a fine iilter qs 
P asteur’s, but so small as to be uninfluenced by gravitation or 
attraction, and to remain uniformly diffused ; £\pd fat in sus- 
pension, the globules from 0.1 to o.ctoi mm. diameter, tending 
in yirtue of their lower specific gravity o 9 to rise to the surface, 
though so long as they are intact the supernatant 4 ayer pf 
cream contains a large admixture of the -water and the solids 
in various states of solution. The proportions absolute £nd 
relative of these several constituents, especially those ©f the» 
fatf, vary, bat within narrow limits, so that the composition 
tJf the milk is fairly constant for the specie^, the race or 

. H 
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breed and the individual ; this is strictly true of the < 3 &;eir 
alnd sugar, but less so of the fat, which is greatly influenc jd 
by the food, the period of lactation, and the age of the 
animal. Casein is an albuminous bod;y, but distinguished 
from the albumens strictly so-ealled by several chaiacters. 
Thus, although coagulated by acids and pepsin, it is not 
coagulated by heat, while the casein of one species of animal 
differs from that of others in its physical characters, espe- 
cially the density of the cure}. 

Ignoring those of the carnivora and rodents, with whfch 
we are not concerned, lflilks fall under two or three types, 
viz., (i) the ruminants, (2) the human and asinine, and (3*) the 
equine. The first is distinguished by the high percentage 
of ossein and the density of its coagulum, the percentage 
of sugar being at the same Time low ; and the second by the 
lower percentage of the casein, while that of the sugar is high, 
and the soft flocculent consistence ofits curd. Human milk 
and that of asses, though practically identical in the 
percentages of casein and, sugar, and in the character of 
tfie curd, differ in the amount of fat which in the former is 
nearly as great as it is in cow’s milk, but in the latter is very 
low. The ini Ik of the mare presents a low percentage of 
casein and fat, while as regards sugar it is intermediate 
between the other types, except in the case of the mares of 
the Steppes, whose* percentage of sugar is lower than in any 
other variety, while that of the casein is nearly as high as 
it is ija the milk of the cow. The salts are highest in the 
milk of rumfpants, and lowest in that of the human female ; 
but for some unknown cause mare’s' milk possesses a laxative 
action on the bowels. Besides the casein all milks contain a 
certain proportion of an albumen almost identical with that 
in blood serum, and like et coagulated by heat. Considerable 
1 uncertainty attaches to the exact, amount of this albumen in 
‘human milk, owing to the difficulty of separating it from The 
very soft coagulum of the special form of casein ; indeed, 
while the majority of analysts give the percentages of casein 
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^an!tl f albumen as i.o and 0.7, Hauser gives the inverse pro- 
^brttons of 0.77 &11CL1.59. * 

The following may, however, be accepted as averages from 
the best analyses : 1 


/ umial 

Water 

• 


Fat 

Sugar 

Salts. I 

Cnw 

87.0 

3-3 ;• 0.4 

3 - 8 

4.8 

0.7 

Gout .... 

* 7-5 

3,00 ; 0 7 

4.2 

A 0 

0.6 

(io:it. (other analyses) . 

8(> 0 

i-5 i 0 9 

4 6 

4-3 

0.7 

AYomafl . ^ 

88 0 

1 0 0.7 

3-3 

6.8 

0.2 

Ass . . * . . 

90.0 

0 9 0.6 

1.2 

0 8 

0-5 

Mare . 


• 




Konig ' 

907 

1.25 0.7 

1 17 

5 7 

0.37 

I 

Vieth J . 

90.0 

€.9 

1. 1 

; 6 -7 

o ,3 

Elpisehmami- 

91.0 

2.0 

1.0 

5-6 

1 0.4 

Seelaud ■' 

1 91.42 

2 93 

• _____ — 

i 8 

3.6 

0.22 


1 Cfiffttt. Zuxftmmrrttictziuiff dcr Menxrfil. Xa/tnuiys und Gcuussmitiel. 

i8 79 - 

2 Average mixed milk «.f Steppe mart’s at Internal. Health Exhib. 
London, 1884. 

Taken on Hie Steppes at Szamnra. 

• 

• Some persons have claimed for goat’s milk a peculiar fitness 
for infant feeding, but on what grounds «it is hard to say. 
The percentage of fat is greater, and that of sugar less, than 
in cow’s milk, removing it still farther in composition from 
that of the human female, while the casein presents the same 
hard indigestible coagulum as does that -of the cow, and the 
milk presents in a marked degree the rank smell of the 
animal, rendering it repulsive to adults, at any rate in 
^Western countries. In the old days of tong voyages in 
sailing-vessels, when condensed milk was unknown, it was a 
frequent practice to carry milch goats for the use of children 
returning from India ; goats standing rcyigh weather better, 
and having less need for green fo§d than cows, and it b^ing 
much easier to keep their pens clean. The practice might 
sfill be adopted with advantage* in the case of infants witli 
whom condensed milk was found not to agree. # 

To give, as some writers have given, the composition of the 
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milk of the hippopotamus and the porpoise would be useless 
ahd .pedantic ; but there are two milks, those of the sheep aiod 
the buffalo, which, though never used in Europe, are in some 
Eastern countries almost the sole kinds \o be obtained, and 
unfortunately with disastrous results in the artificial fading 
of infants, as in recent Indian famines, when over wide areas 
no cow’s milk could be had, save by importing the animals 
from distant regions, none but buffaloes being used for milch< 
or draught purposes. Both tjiese milks are remarkable for 
the high percentage of solids, especially of the* fat, and that 
of the ewe of albuminoids also. 



Water. | 

F» t. 

Sugar. 

Casern j 

Alb. , 

Salts. 


I 



h 



Shepp 

79-46 ! 

863 

4.28 

5.28 | 

M 5 

<~97 

Buffalo 

78.63 | 

7 -rf 

4-*2 

354 | 

0.60 

0.90 


Buffalo’s milk is much used in India, and in some parts of 
Africa, but it is from its indigestibility utterly unfit for 
infants. Sheep ’s. m ilk, though still drunk to some extent in 
Syria, is in Europe employed solely in the manufactures 
of the Roquefort # and one or two other local kinds of cheese, 
for which its high percentages of casein and fat render it well 
adapted. 

The composition of milk depends mainly on the breed and 
the stock, that is op hereditary characters, but it varies also 
in*the individual cow with her age and the period that has 
elapse^ since the birth of the calfj and is also influenced by 
the quantity apd quality of the food, the so-called seasonal 
and diurnal variations bein*g when examined wholly explicable 
in this way : # 

geasoaal. — November to January , the milk is at its best, 
rich in fat and solids' othey than fat. 

, February to April , the fat is less, though the other solids 
uemaimstationary. 

May to August, the fat remains low, though tdwards the 
end of this period there may be some tendency towards a* 
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*isg, % while the sftlids not fat continue to fall throughout, the 

^ilk*being poorest in every respect in July and August^ « 
September vial October , during these months the quality of 
the milk as regards both the fat. and the other solids 
improves until the high standard of the winter product is 
reached. 

Daily Variations. — The lower percentage of fat in 
Monday milk is owing to the adbidental circumstance of 
both the feeding and the milking being apt to be neglected 
SuifQay ; Jwt it is a matter of common observation that 
the morning’s milk is richer in fat than that drawn in the 
evening. The difference is less when the intervals are equal, 
twelve Jioui s between each, than it is when nine or ten 
intervene between the morning and evening milkinys, and 
fourteen or fifteen between those of the evening and 
morning. 

Partial Milk. - - r [he necessity for the thorough mixing 
of the whole quantity taken at a single milking, whether for 
sale or sampling, rests on the remarkable fact that if it be 
c^rawn in successive portions the percentage" ot 1 at will* be 
found to rise steadily from the first to the last. Boussingault 
gives the following analyses of milk drawn in six successive 
portions : 


— . — — 

- 

— 

' - 


— - 

— 

Volt ion. 

1 


3 

4 

5 

ti 


Ter cent. 

Ter cent. 

Per cent. 

l*er cent. 

Per eoflt. 

Per (#nt. 

Total solids 

IO.47 

IP-75 j 

IO.85 

II.23 

11.63 ! 

12.67 

Fat . 

1.70 

1.76 1 

2.10 

2-54 

3-14 < 

4 08 

Solids not fat . 

8.77 

8.99 

8.75 1 

8.69 . 

8.49 

8.59 


It will be noticed that the variation is really in the fat 
only, that in the other solids being trilling, if not apparent 
only and secondary to the former. # ' 

The influence of the food on the milk is very marked, but 
of so complex a character that, though amenable to $mpiri$al 
Yules, it is not capable of any exact scientific explanation. 
The constituents of the milk consist of the three food-stuffs, 
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albumens, fat, and carbohydrates, and ar« # of coarse f ,ulti- r 
irately derived from the food, but not, as mighj have <be^ 
supposed, the fat from the fat, and the fhigar from the carbo- 
hydrates. No addition of fat to the foodf however otherwise 
beneficial, increases the fat in the milk, which is ii^ fact, 
equally with the casein and jfrobably the sugar, derived 
from tbe albuminates; it is the .high percentage of these in 
cake that gives it its vaU“. the accompanying fat providing 
heat and energy, and leaving the whole of the albumen avail- 
able for producing casein, fat, Ac., in the milk. The fir ft 
portion drawn is called thp foremilk and the last the strippings. 
In the former Heaton once found no more than 0.26 per 
cent, of fat, while over IQ per cent, is not unusuaj in the 
latter, which are sometimes sold &s creaiji. The foremilk 
drawn in the presence of tjbe magistrate has often iiTdays 
past been offered for analysis for the purpose of rebutting a 
charge of adulteration, as being probably poorer than the 
watered milk, on the analysis of which a conviction had been 
applied for or granted. This, however, can no longer be 
done. “ ~ e 

c 

Another variation occurring in the same mass of milk 
is that of the gradual ascent of the fat globules preparatory 
to the rising of the cream, and the effect of which on the 
deeper portions in cylindrical “ churns,” whether the usual 
1 2-gallon used for transporting milk or the smaller 1 2-quarts 
ke^t on^ the counters in shops and restaurants, is per- 
ceptible in a quarter and serious in half an hour, the per- 
centage of the fat in successive portions, drawn at intervals 
of fifteen or twenty minutes from taps at the bottom of such 
vessels at rest , sinking in a number of- observations from 3.7 
to 2.5 in fke course of a little over two hours. 

Colostrum, vulijo u beestings ” is the name given to the 
secretion of the mammary glands prior to and shortly after 
the act of parturition. It differs from normal milk in* 
several 1 respects, both cheifiical and physical, which dis-' 
appear in the^course of four or five days from the calving, ^ 
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during which tVe milk should be used only by the calf 

^ elf - . . 

For some time, however, the percentage of fat is low, it 
md that of the casein increasing, while that of the sugar 
limin^hes, during the, period of lactation, being nature’s 
idaptation to the wants of tlie growing calf. 

Taking mixed breeds of cows as found on English farms in 
die Southern and Midland counties the average composition 
)f the milk from 200,000 analyses made by Dr. Vieth and 
rjjroop ftichmpnd in the laboratory of the Aylesbury Dairy 
Jompany is : # 


iVatrr 

. 87. 10 

(‘asrin . 300 

Fat 

• 3 90 

^Jhiunin . . 0.40 

S hj£MI 

• 4 73 

Ash . . . .0.75 

• 

Fat. 

Solids not fat. m 

Maximum 

1^.52 

*• 10.G0 (Ihuimster) 

Mii.inium 

I.04 

4.90 (Vieth and Richmond) 


Some abnormal milta observed by Dr. Vieth gave: 



V, atei 

Fat 

Solids not fat 

• 

Sugar 

m 

Proteids. 

1 

S9.00 

4.90 

6 10 

1.91 

• 

3-35 

2 

85.20 

7 80 

6 60 


3 32 

1 

I 85 30 | 

9.40 

4.90 

— 

— 

4 

83-30 I 

IO.5 

6.20 

— 

— 

5 

86 14 j 

3 62 

10.24 

4.66 

4 58 


Apart from these abnormal cases the ratio between the 
milk sugar, proteids and ash given by Vieth as i^: 9 : 2 is 
almost constant, the percentage of solids pot fat varying 
within very narrow limits: thus among 2193 samples *of the 
mixed milk of herds liichmond found it to lie between 8.4 
and 8.5 in 1892, and 8.3 to 8.4 in 242. In 59 only was it 
lower, 8.2 to 8.3 in 27, 8.1 to 8.2 in 22 ;*8.o to 8.1 in 8. and 
below 8.0 in but 2 cases. 

Human milk differs from that of the cow more than is 
Commonly supposed. It not only belongs to the second type, 
atbng with those of the ass atid the mare, in which the 
Casein is not, as it is in the milks of all ruminates, coagulated 
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by rennet, though it is possibly due rather f to a deficiency oL 
lim^ salts than to any essential and considerabIe f differer.ce/n 
the constitution of the casein ; but it appears .that the milk- 
sugar is not identical with the lactose cow’s milk, since, 
among other differences, the taste is rarely, if ever, # sweet, 
although the percentage of sugar is considerably higher, 
averaging 6.8 as against 4.7 in that of the cow. Its reaction, 
too, is almost always idkaline, and its colour a chalky- 
white. 

There are great discrepancies in the published Inalyses, 
due partly to the difficulty attaching to the obtaining of fair 
samples of the entire contents of the breast, the like diff 
ence existing between successive drawings as between the, 
foremilk and the strippings of the cow, and partly to great 
diversity in the health, food, habits and mental characteris- 
tics of different mothers. 

The most trustworthy analyses see\n to be those of Pfeiffer 
and of Carter and Kichmond, based on 160 and 90 observa- 
tions respectively^ 



Watci . 

Fat 

Snpar 

I’loteids 

Ahli. 

Pfeiffer . 

88*2 

3-n 

6.30 

J.94 

0.22 

(’artoraml Richmond 

88.04 

3-07 

1 6.50 

1.97 

0.26 

Maxima . 

— 

9.05 (V) 

8 89(11.) 

5 5 6 (*’•) 

o.5o(lt.) 

Minima . 


0.47(11.) 

4-22 ( l\) 

0.85 

(heeds) 

009(1'.) 


t From«his own observations and those of JTeiffer of the 
composition of* human milks, month by month, during the 
full period of jactation, Richmond deduces the following as 
the average composition after the full establishment of the 
function : # 

Wilier . . 88 2 1‘roleidh . 1 5 

Fat . . .*3-3 Asli . . .0.2 

Sugar . . 6.8* 

In 7,7 observations made by Mr. Carter on the milk 
before* and after suckling ftie infant, the only appreciable 
difference watin the percentage of fat, which was on thef 1 
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wav^rgge 2.89 befcre and 3.18 after the removal of the child. 

' is •relative increase was more marked when the excrgtian 

was scanty, the percentages # in one case having been 0.98 
and 4.07, while in t»ne of excessive secretion the proportions 
were identical. 

The difference between human and cow’s milks are chiefly 
in the character of the proteids and the fat, the former 
^differing from those in cow’s milMby not being coagulated 
by rennet, and giving with acid a fine flocculent precipitate, 
tkough*by adding calcium phosphate these differences are 
rendered less marked ; they behave differently with copper 
sulphate. The fat of human milk contains much less of 

# volatile, and some free fatty acidff. 

% 

•ABNORMAL AND COLOURED MIL^S 

Red Milk. — Caused \y saprophytes (not pathogenic), 
B. /trod i<jmsux H B. htrfgH cryth rofjcnus, H. rabid us, Spirillum 
rubruni, Micrococcus cinmdmrcus , and a red yeast. 

Yellow Milk.--/ ». syn.caufhus. m 

.Blue Milk. -Ik n/anof/cnus, B. ci/wnco-ftuo'rsccus (of 
Zangemeister), /A jantlrinus. # 

Slimy Milk. -Micrococcus riscosus (W eigmann and Zion, 
G. Leichmann). 

Bitter Milk. — Protev s ndgaris (Hauser), B. of Bleisch, 
B. and M. laclis a/nari (Freudenreich), and others described 
by Hueppe, Fliigge and Stirling, the bitterness bei»g du^to 
the formation of peptoneg, as may be shown by the # biuret 
reaction. % 

Poisonous Milks. — The tc&ic bodies are ptomaines 
jyoduced from the albuminous constituents. Such are the 
tyrotoxicon of V. Vaughan, of Ann Arbor, Michigan, a diazo- 
benzine, and Brieger’s spasmotoxyi. 



CHAPTER IX 

0 

DIETETICS OF MILK AND MILK 
PREPAfeATIONS 

Milk has often been described as a perfect and complete 
food, but this is true only of the milk of each animal in 
respect of its own young. For the human^ adult, and indeed 
this applies to the adults of all animals alike, it is tnie in 
a qualitative sense only, but far otherwise quantitatively; for 
while the percentage of the three food- stuffs in cow’s milk is, 
proteids 3.4, fat 3.9, and sugar 4.75, the weights of each, 
water free, in an average dietary are, proteids 5 ounces, fat 
3 ounces, and carbohydrates* 14 ounces. Taking the propor- 
tion of each in turn we find : 

* 

Proteids Pat. Cuibohyd rates. 

Mun's diet . . IOo 60 2S0 

Milk . . . 100 1 15 140 

Man’s diet . . . 166 100 466 

Milk .... 37 100 122 

Mail’s diet .• . . 35 21 100 

• M*lk .... 71 32 IOO 

Again,* taking the total in each as*ioo, the proportions of the 
three work out* as 

Proteids. Fat. Carlkihydrates. 

Normal diet . . 22 72S 13.636 63.636 

Cow’s milk .* . 28.216 32. 365 39-419 

These figures bring^ut clearly the small excess of proteids, 
the ‘great excess of fab, and the great deficiency of carbo- 
hydrates in cow’s milk, as compared with a normal average* 
diet for an adult. Wince, however, the two non-nit rogenotfs* 
food-stuffs, th^fats and carbohydrates, are, to a certain extent, •• 
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convertible, so far that though both are, save under extra- 
oi^iniyy conditions, necessary for the maintenance of heal tty, 
some men, as .Urofeslor Forster has shown, depend on the 
one and others on ttye other for the larger proportion of the 
carbon^they require, we may combine these, comparing the 
ratio of nitrogenous and noil-nitrogenous constituents, when 
we shall find the difference to be less conspicuous, thus: 

N ilrojjrm^ Noii-mtJogcJioufi 

Xoniial (1 n't . . 22.72S 77 272 

(^w’.s milk . . 2ti 21O 71.784 

• 

Since an excess of the albuminoids in a dietary has the 
effect of stimulating metabolism, or tissue change, and this 
^is further accelerated by an excessive imbibition of water, a 
milk* diet is specially adapted to periods in which growth 
and repair, which involve a concurrent removal of the effete 
tissues, are proceeding actively. Such are infancy and con-> 
valeseence from wasting diseases ; but it is equally inappro- 
priate when growth is stationary and repair is slow. 

The first btage in the digestion of milk is identical with 
fcjie change into curds and whey, produced in the dairy by 
the addition of rennet. Very shortly after .having been 
swallowed, the action of the pepsin and hydrochloric acid of 
the gastric juice is to throw down the casein as a firm 
tough coagulum, within the substance of which the fat 
globules are enclosed, while the whey or serum containing 
the sugar and salt is soon absorbed. The coagulate^ casetyi 
is then gradually dissolve^ by the gastric jyice, though at 
first easily reprecipitated by neutralisation, or exhaustion of 
the acid in the stomach ; and, having passed through a jelly- 
like stage, during which the fat globules escape and cohere, 
it is ultimately converted into peptones, leaving % a small 
pasty residue (Meissner’s dyspeptone}. The essential 
characters in which peptone differs from casein and other 
albumens are that it is no longer coagulable by h^at or # 
reftgents, and that it behaves Its a crystalloid instdhd of 
Is a colloid solution, capable of passing through a porous 
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* | ^ 
membrane, and therefore of absorption by* the surface^’ th& 

alimentary tract. It also acquires a progressively increasyfg 

bitter taste, first perceptible after half an hou'r but ultimately 

becoming intense, far more so, indeed, thin that of the bile, for 

which it is, when vomited, often mistaken on this ground 

alone. The digestion of milk i? not always completed in the 

stomach, small coagula passing into the duodenum, where the 

process is resumed by tk3 trypsin of the pancreas, though in 

cases of great weakness or of diarrlnea in infants much of 

the casein may escape digestion altogether ayd be ^isibla in 

the evacuations. . 

Milk presents the advantage of a good mixed diet, easily 
taken, not requiring maetication and salivation, and under, 
normal conditions fairly digestible. It ys, however, less so 
than it is commonly supposed to be, and though liquid"in the 
cup is transformed so soon as \i enters the stomach into a 
very solid and bulky mass, far more % so than minced or well 
masticated meat. 

The utilisation of its solid constituents, though comparing 
favourably with that of most vegetable foods, is not so perjfe^fc 
as is that of flesh meat or even of hard-boiled eggs, as was 
conclusively shown by Itubners experiments on himself, no 
other food being taken at the same time. 
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only as respects the fat that the loss in a meat diet 
wa% grater than in oi^e of milk. • • 

. The great digestibility of. butter was shown in other 
experiments in whicft, together with his ordinary mixed diet- 
lie tooWlaily 1 oo to 200 grammes of bacon fat, which is mpre 
easily assimilated than that of beef or mutton, and on other 
days 200 grammes of butter, when the loss of fat from bacon 
averaged 12.6 per cent., the least percentage having been 
7.8, whereas the loss from butter was only 2.7 per cent. 

The casein t>f milk is coagulated not. only by rennet 
(pepsin) and by the addition of acids organic or inorganic, 
but also spontaneously by the change of some of the milk 
«sugaiMnt<$ lactic acid, this change b*eing effected by ferments 
produced by various bacteriy of which the ]>. coli** com- 
munis, which obtains acces.^ during the milking, is the most 
frequent and active. This coagulation and antecedent 
souring occur most- iafidly in hot weather, or when the 
milk is put into imperfectly cleaned vessels, the coating of 
stale milk in which contains ynmense ^numbers of these 
buoilli that have multiplied in it during the interval. 

The casein thrown down by rennet differs somewhat from 
that precipitated spontaneously or artificially by acids, and 
the whey left after coagulation by rennet contains a con- 
siderable proportion of soluble albumens. 

ACTION OF HEAT ON MILK « # 

It is only recently, and ift connection with ‘the process of 
sterilisation, that attention has been directed t» the changes, 
physical and chemical, effected by the prolonged action of 
hefPt on milk. • 

At temperatures exceeding 6o° C. [14® 0 F.], if tlie milk 
be exposed to the air, a skin fornfs on ’the surface, which, 
though of the nature of a proteid, is neither milk albumen, 
nor casein, but probably an oxidation product or derivative* 
of the latte?. 

*• 0 

At 70' C. [168 0 F„] the albumen undergoes a change; it is 
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not precipitated, but is converted into a 'form that fc«pn^ 
tipitated by acids, magnesium sulphate, and other r^ag^its 
that coagulate casein. , 4 

At 8o f> C. [176' F.] the taste and odour of the milk are 
altered, concurrently with and f apparently in consequence of 
a change undergone by certain organic principles the nature 
of which is at present unknown, but the existence of which 
before these changes isVnferred from the effects of certain 
reagents, which are not produced after the milk has been 
acted on by heat. * * 

At 100 C. [212 ' Fl], or boiling- point, calcium citrate is 
deposited, and if the milk be kept at this temperatufe for 
some time, further oxidation takes place, traces of formic acid 
appear, with a marked reduction of Ishe rotatory power 
of the milk sugar, which 1 is pai^ly converted into caramel, 
imparting a brownish hue to the milk ; a deposition of salts 
and perhaps of albumen also occurs tm the fat globules which 
expand and coalesce, and on cooling rise slowly to the surface. 

Boiled Milk* -Whether raw or boiled milk is the more 
easy of digestion is a matter on which authorities differ, 
variously interpreting the few available facts. Foiled milk 
is less readily curdled by rennet, probably in consequence 
of the precipitation of the calcium salts, rather than of any 
change chemical or molecular in the casein itself. But 
digestion consists essentially, not in the formation but in the 
subsequent solution of this coagulnm. and it is probably in 
consequence of the less rapid coagulation of boiled milk in 
the stomach jthat the curd produced is far less bulky and 
tough than that of raw Iriilk, and its loose broken texture 
enables the gastric^ nice to exert its solvent action to greater 
advantage, this being really a question rather of the ratio of 
surface to mass than of tfie unimportant differences betweeu 
the oeveral forms of casein ; and any imagined analogy 
•between the boiling of egg^ and of milk is wholly fallacious* 
the behaviour of casein under the influence of # keat being 

total lv imlik<f that of eorr alhirnion 
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r JJh^ alleged tendency to scurvy or scurvy rickets in infants 

bought up oy sterilised milk is, to say tbe least “ not proven/’ 
and appears to* Jiave been syggested by analogy with that 
occurring amongst dhips’ crews subsisting on preserved foods, 
an analog} 7 which loses allots force in face of the recent 
explanation of this hitherto obscure disease as a chronic 
ptomaine poisoning, since itfis thus due to the consumption 
S»f im perfect I // preserved foods, not^o that of those recently 
sterilised, 

•The observations of Fleischmann on the action of rennet 
on milk are not without value in connection with the 
digestion of casein, and the preparation of milk products for 
► consumption. Rennet acts on Casein in neutral or acid 
solutions only, and more ranidly the greater the acidity. 
Alkalies arrest and ultiinately destroy it- J dilution with 
water delays the coagulation and renders the curd more 
fioecuient. lleyting tht* milk also delays it, through precipi- 
tating some of tfie lime salts, but it takes place immediately 
on the addition of a soluble calcium srjf as the chloride, 
bike all enzymes rennet has an optimum temperature of 4? 
C. [105.8 K. |, at or within a few degrees of^hicu one part of 
rennet can coagulate 100 of milk, the proportion diminishing 
both upwards and downwards to 18 parts at 20 0., and 50 
at 50 ’ 0 . The curd at or near the optimum is very firm, but" 
that produced at temperatures over 50 ‘ C. or under 20° 0 . 
is very soft and llocculent. 

SKIMMED AND’ SEPARATED MILK 

% 

Theoretically these consist of tlfb milk from which the fat 
has been removed, the solids not fat., or ^asein and sugar, as 
well as the sal's, remaining, and in percentages apparently 
because relatively higher than bef§re the abstraction of the 
fat. In ordinary skimmed milk the removal of the fat is 
incomplete, and further risings ^ike place for some time, bu^ 
any superior dietetic value on this score over the separated 
milk is more than outweighed by the incipient sourness 



128 


MILK : ITS PRODUCTION AND, USJES* 

which precedes, and indeed is a condition of the so-f^llec^* 
spontaneous rising of the cream. This sourness, thoi»gh^io 
drawback to its use by the ba^er, confectiqifw, or even tb§ 
cook, renders it undesirable as a drink, artd positively danger- 
ous to young children and infants. m 

Separated milk, on the other hand, though still poorer, 
indeed practically devoid of fat, presents the advantage of 
being perfectly sweet, afld constituting a cheap, pleasant an$ 
wholesome beverage, the sale of which, especially retail over 
the counter or bar, well deserves to be encoivaged*in every 
way. It is a great error to describe such milk as having been 
deprived of its H ‘‘goodness ” ; the absence of the fat unfits it 
for infant feeding, or for &ick persons on an exclusively milk , 
diet, but though it cannot serve as the sale nourishment of 
infant or adult, it is none >he less wholesome and nutritious 
as a part of a mixed diet, and certainly more so than beer. 
The casein and the sugar are as necessary as the fat, if 
not more so; and it would be equally incorrect to say that 
there was no nourishment in a slice of good and palatable 
bVead because it was not spread with butter. * » 

The sour skim^milk not taken by bakers should be given 
to the pigs, but separated milk sold, or given to the poor as 
a drink, with the strict reservation that it is wholly improper 
for the infant’s bottle. Skim milk from the Jersey creamer 
is also free from sourness, though the centrifugalised milk 
having been freed in the process from the slime and a large 
proportion of tke bacteria, is likely to remain sweet longer. 

While the average composition of entire milk is : 



Per cent. 


Per cent. 

Water 

. 87.IO 

Casein 

. 3.00 

Fat . 

* 3-90 

Albumen . 

0.40 

• Sugar 

4-75 

Ash . 

• O.75 

that of well separated mifk is : 



k » 

Per cent. 


Per cent. 

* Water 

■ 91-50 * 

Casein 

• .3-15 

Fat . 

0 10 

Albumen . 

0.42 

Sugar * . 

• 4-95 

Ash . 

. 0.78 
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, Ii^ hand-ski nftned milk the proportion of fat is much 

greater, ranging from 0.4 to 2.0 per cent., the limits rarely 
overpassed ip/ the Rase of separated milk being ,05*and 
0.3 per cent. * t 

The^spontaneous rising of the cream is most rapid and 
complete when the milk is*“ set” to cream immediately on 
having been drawn from the cow. 

Whey contains little more than.the sugar, 4.3 to 5.8 per 
cent. ; the proteids never exceeding 1 per cent., and the fat 
tV' to cfy per cent. 

BOILING, STERILISING, AND 

PASTEURISING 

• 

TIjese procedures, are so far the same in that they consist 
in tht‘ exposure of the milk to § tbe action of heat at such 
temperatures and for such times as may be necessary for 
the d< struct ion of all bacteria therein. In simple boiling, if 
continued longYnough, this end is attained most completely, 
but at the co^t of changes in the sensible properties of taste, 
fcc., if not of others affecting its? nutritive value. Sterilising 
and Pasteurising aim at achieving the same end without 
these drawbacks, and with this view the latter is conducted 
at the lowest effective temperature, while the former, aiming 
rather at thoroughnesses carried out at the highest tempera* 
tures, but for the shortest time compatible with complete 
sterilisation, and seeks to avoid oxidation processes by tjje 
exclusion of atmospheric air, so far as is practicable, by the 
substitution of water vapour. 

Pasteur, while fully aware thatihe sterilisation of serums 
and other fluids could be ensured by boiling, sought to attain 
? tTie same result without the unavoidable change in the 
unstable organic principles which would Vender them inert, 
and before the discovery by his assistant, Dr. Chamberland, 
of the germ-proof filter that goes under their joint jiames^ 
ftfund that, he could obtain this fesult by exposure fof some 
►time to a temperature of 70° 0 , 
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This, however, while sufficient to kill £il, or nearhj all, 
growing bacteria, failed to destroy the vitality of f thejr 
spores. This defect he overcame by repeating the heating 
at intervals, during which the fluids were kept at the 
ordinary or optimum temperatures for the germination of 
the spores until they were exhausted. This process was, 
however, too tedious for practical application in the case of 
milk and in dairy wo^v, sporiferous bacteria being of 
exceptional occurrence. The term Pasteurising is used to 
designate a single exposure for ten or fifteen minutts to the 
temperature of 70° 0., which is sufficient to destroy such 
growing bacteria as are usually present. 

Pasteurisers, as used in creameries and butter factories, are 
apparatus in which a constant stream of milk is kept flowing 
over a coil of hot-water pipes in almost precisely the same 
way as it is over pipes in which a current of cold water is 
maintained in refrigerators. 

AY hen, however, the milk is intended for preservation 
in bottles for indefinite periods, and the utter destruction of 
all germs, including spores, is absolutely necessary, recourse 
must be had to temperatures considerably above the boiling- 
point, and the process must be conducted in close chambers 
filled with vapour under a pressure of several atmospheres, 
pnd it is to such apparatus alone, of which the most perfect 
is the “ Sterilikon ” of Messrs. Plaack, that the description 
of sterilisers is strictly applicable. Ayrnard’s, which are 
simply jacketed saucepans or water-baths, and those in 
which the bottles of milk are kept for some time immersed 
in a barrel or cistern of boiling water, however useful for 
domestic purposes, belong to a totally' different class. They 
may sterilise the milk for a time, but cannot be relied on to 
do so permanently, since the temperature cannot be raised 
above the boiling-point of water, and if the heat be main- 
tained long enough to ensure even temporary sterilisation, 
tfie changes induced thereby in the presence pf air are 
unavoidable. , ' 
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In |ucli as Ffaack’s, however, while the most resistent 
sp^res.are effectually destroyed, the exclusion of air hindeii 
oxidation processes, ftie formation of the “ skin ” and the 
conversion of the sugar into caramel, while the high tempera- 
ture effects the sterilisation in a much shorter time. Such 
milk, in fact, while absolutefy sterile, is scarcely to be dis- 
tinguished in taste and appearance from the fresh. 

For a description of these various appliances see the 
chapter on the Dairy. 

# CONDENSED MILKS 

The manufacture of condensed milk, which ( had its origin 
.in Switzerland about the middle ofthe last century, has been 
taken up also in Germany, Norway, England, and elsewhere, 
and has attained enormous proportions. 

Condensed milks are of two classes, sweetened and un- 
sweetened, and are prepared from whole or from separated 
milk. The preparation of both is similar, except that for 
the unsweetened the milk is previously # sterilised, a pre- 
caiiiion rendered superfluous in *the others by the addition 
of an excess of sugar. 

The chief feature of the process is the use of the so-called 
“vacuum pan,’* or oven in which the air is kept by the 
working of an air pump at such a state of rarefaction that * 
the milk shall “ boil ” at a temperature too low to cause 
browning and the other changes incident to exposure tc* 
temperatures of ioo 1 (2 12 ' F.) and upwards. The milk, 
after 1 J pound of cane sugar has been added to each gallon, 
is raised to such a temperature tlifct it may begin to boil 
immediately on being brought into the rjrefied atmosphere 

the vacuum pan. Into this it flows fdowly, while thf 
pump, kept working all the time, drjws ont all the gases and 
air dissolved in the milk, so that when the whole of the milk 
has been admitted, and heat is # applied, it boils without . 
frothing over. By carefully regulating the supply of’heat 
tfc'the pan, and of cold water to the condenser, #the progress 
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of the operation being watched through aiglass plateau the, 
roof of the chamber, the condensation is carried on at p rapid 
but uniform rate until completed. * Tile condensed milk has 
then a density of I.2<S, its weight bepig one-third and its 
volume three-elevenths of that of the original milk -i.e., one 
gallon has been evaporated d6wn to 2 \ pints, or each tin 
represents about a quart of milk. 

COMPOSITION OF SWEETENED CONDENSED MILKS 


Authority 

Watci 

Put 

Milk 
Sufiai . 

Chiu* 

Sukui 

Casein 

A Al- 1 Ash 
h#mcn.j 

Total 

Richmond 

24.06 

1 1.28 

13 97 

3 8 - 31 

9 36 1 2.13 

« 99 - 1 1 

Pearmain and Moor 

26. 10 

10. <84 

14. 08 

36 93 

9 55 C90 

100 00 

Fleischinann 

25 6<j- 

10.98 

16.29 

3 2< 37 

12 33 2,34 

IOO 00 

Kdniy 

26. 70 

9.76 

5 J 

02 , 

10.20 2.32 

*100 00 


SWEETENED CON'DENSEO SEPAL AT El) MILK 


Richmond 

29.0s 

1.28 

14AA 

40.07 

,10.74 

2.33 

2 08 

98 27 

Richmond 

20.2 s 

0 64 

15.50 

40.19* 

10 f»3 

98.02 

Richmond 

28.43 

036 

16.8S 

39 27 

n.73 

2 58 

99-25 

Puunnaiu and Moor 

29.87 

P -' 7 

14.68 

41-54 

10.74 

2 (XI 

100 00 

UNSWEETENED CON 

>ENSED MILK (WHOLE 

MILK) 

Richmond 

63* 17 

10 22 

12.98 



I0 - 3 ° 

2.07 

99.04 

Richmond 

62.40 

11. 91 

13.04 


9 68 

2.14 

99 17 

Richmond 

63.07 

10. 86 

13-38 

— 

9.80 

2 21 

99 32 

Pearmain and Moor 

61.96 

10.67 

l 5.50 

— 

9-57 

2.30 

100 00 

Aschmann 

69-35 

9-23 

10.98 


9.41 

1 63 

100.00 

Konig . t . 

61.87 

11.26 

L3-35 


11 38 

2.22 

100.00 


III those in which the totals are under ioo.o the loss is probably sujrar, 
which* adhered to the fat. 9 


Dilution! — Since a gallon of normal milk is represented 
by a little over a quart of condensed milk, the former could 
be imitated by diluting the latter with three parts of watery 
ctr if for infants for whom it is usual to dilute fresh milk with 
water in the proportions of I : I or 2: I, one part of condensed 
milk should be dissolved in four or five of water. If the 
‘ condensed milk be unsweetened the results \^ould be*- as 
satisfactory ^or unsatisfactory for the purpose of infant 
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feeding as the corresponding dilutions of the natural milk ; 
bufc with the sweetened milk fresh difficulties arise, since 4;hfc 
amount of sugai* is excessive. To reduce this to a more 
suitable percentage *t is usual to carry the dilution further, 
but by ^0 doing the fat is brought far too low. 

The directions printed on the tins are to dilute the milk 
with five to seven volumes of water ; they are, however, not 
a* a rule, strictly carried out, sfnee while the water is 
measure^ correctly by the spoonful, those of the thick milk 
are always helped. But supposing these to be equivalent 
in bulk to those of the waiter, we have : 


Fat . 

With 5 vo Is # 
of watei . 

. 2.02 

Witfi 7 vols. 
of water. 
I.f I 

Milk sugar 

• 2 ^71 ^ 

1 93 L 

( sugar 

• • 7-33/ 9 «° 

5-50/ 7' 

l’roteids . 

• • 1.83 

1 37 

Ysh . 

O.4O 

0 

0 


The percentages in human milk are fat 3.3, milk sugar 
6.8, proteids 1.5. ash 0.2 ; or th e # fat in tin* diluted condensed 
miik is from r, to \ of what it should be, and the sugar from 
l to 2 , that is the preponderance of sugar ^s approximately 
equivalent to the deficiency of fat. 

If, however, with Kubner we assume the food value of 
one part of fat to be equalled by 2.43 of sugar, the com-" 
bined equivalents become 14.82 for human, and 14.61 for 
sweetened condensed milk diluted with five parts of water* 
or practically identical, while the percentages of thq pro- 
teids, 1.50 and 1.83, are not materially different. But 
though many infants do thrive Tin condensed milk thus 
fluted, and apparently do not suffer in # apy way from the 
Abnormal and inverse proportions of fa£ and sugar, it is 
no less certain that in the ecoi*>my.of the living, and 
especially of the growing organism, the special functions of 
fat cannot be perfectly fulfilled l^y the carbohydrates • some* 
factor in the promotion of the general process of nutrition 
being wanting, as is manifested in the improvement that 
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follows the use of cod-liver oil. Thus, w*hile some infants 1 ' 
leafed exclusively on condensed enjoy perfect 'hej^th 

and show the fullest development, others though fat and 
happy, manifest a tendency to rickets aifd imperfect ossifica- 
tion. The addition of a little cream to the diluted condensed 
milk will, however, often completely obviate these results, by 
supplying the fat that would otherwise be wanting, while 
the poor, and persons r r/ho have a difficulty in obtaining 
cream, may find a substitute little inferior in meltgd bacon 
fat, which children take with avidity. Much, however, of 
the starvation that seems to follow the use of condensed milk 
is really owing to its being unduly diluted, in consequence of 
exaggerated notions of its concentration. Thus it is no • 
infrecpient practice to dilute it with tea or more parts of 
water ; in fact, the directions on the wrappers of some brands 
recommend, in the case of young infants, the addition to one 
part of milk of fourteen of water.* Happily, if spoons are 
used, they are usually heaped, for this attenuation would 
bring down the ptv’centages to 0.5 of casein, 0.5 of fat, and 
1.0 of milk sugar, instead of the 2.0, 4.0 and 6.8 of mother’s 
milk ; the presence of 3.0 per cent, of cane sugar being a 
doubtful advantage. It is, however, but fair to say that the 
effect of the prolonged heat to which the milk has been 
f subjected in the process of condensation, seems to be to 
render the coagulum of casein formed in the stomach less 
^ense than that of raw milk, and therefore more easily 
digested. It is a familiar observation that during the early 
weeks, perhaps so long as to the third month of infant life, 
condensed milk is, as a fule, better borne than fresh cow’s 
milk. The fact, tqp, of its being always fresh and sweety is 
of the gveatest importance : that is, assuming that the watel* 
is heated, and the miik mixed afresh every time it is 
wanted. 

c ' Whether fresh or composed milk be used, this should 
always be done, for the temperature of the living'' body being 
the optimum* for the growth of the germs alwavs present fh 
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daii)%milk and equally so in the air of the dwelling room, 
tbtf ‘flight farmer constitutes an incubator, in whicl^tke 
bacteria will multiply a thousandfold in the interval between 
the mixing and tluf giving of the bottle. 

The* use of any such contrivance cannot be too strongly 
deprecated, as tending to induce diarrhoea and gastric intes- 
tinal disturbances, their sole claim for favour being the 
saving of trouble to the mothei* or nurse in the night, 
although a perfectly healthy infant may easily and early be 
taught to sle<^) for six hours or longer in the night without 
rousing for the bottle. * 

It would seem superfluous to point out the, utter unfitness 
• of condensed skimmed milks for infant feeding, were it not 
that among the ignorant poor, especially those women who 
come more or less under the description of “ baby farmers,” 
its cheapness presents an irresistible temptation. 

"Unsweetened condensed milks, when diluted with three or 
four times their volume of water, reproduce almost perfectly- 
the milk from which they were yiade, auchtnay be manipulated 
with water and milk sugar as fresh milk would be. 

They are, however, far less stable than t]je sv, eetened, sour- 
ing if exposed to the air for more than two days ; and they 
are for this reason usually put up in tins, with two very small 
perforations for the escape of the milk and the entrance of ail’. 

Humanised Milks. — Much ingenuity has been applied 
to the working out of methods for so modifying the relative 
proportions of the constituents of cow’s milk as to approxi- 
mate more nearly to those of human milk. # 

Now, while Richmond found the average percentages in 
^200,000 samples of cow’s milk to be , 


Proteids . 

. 3.40 

Fat . . ^ 

•• 3-90 

Sugar 

• 4-75 

those in human milk were 


I'roteids . 

. 1.50 

Fat 

. 3 * 8 ° 

Sugar . 

. 6.80 # 
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or as averaged from the observations of l f feiffer, Iloflfrvmn, ' 
Lee,ds, and Luff t v t 

Proteirls . . . .1.83 e 

Fat . . ’ . . 3 *<U* 

Sugar .... 6.66 

In short, while the percentage^' fat is practically tlTe same 
in each, human milk contains .more sugar, and cow’s milk 
a great excess of casein, mid that of a less digestible character. 
Dr. I’avy proposed to remove a part of this by means o*f 
rennet, but his method has fallen into oblivion, and*reconrse 
is had alike in factories and in the nursery to simple dilu- 
tion with water ; but it is obvious that in thus bringing 
down the casein to the human standard, the fat, present in 
proper amount, is reduced in like manner, and the sugar 
alread) r deficient, is made more so. 

The effect of different degrees of dilution on the several 
constituents of cow’s milk may be slijwn thus : 



Pmtfids 

Kut * 

Sugar 

Flumunmilk 

. 1-2 

3-4 

6-7 

< 'nw’s milk, i'un* 

• , 3-40 

3-90 

4-75 

Cow’s milk, 2 pints 
Wilt or, 1 pint 

J 2.26 

2.60 

3 -J 6 

( 'ow’s millf, 1 pint 
Water, 1 pint 

j 1.70 

1-95 

2-37 

( ’ow’s milk, 1 pint 
Water, 2 pints 

! -3 

I ‘ 3 ° 

i- 5 » 


While, however, the proteids must be taken as they exist 
ii^ the milk, and are amenable to dilution only, the deficiency 
of sugar may be.made up perfectly by the addition of milk 
sugar, or less perfectly of cane sugai , and that of the fat by 
adding cream, save that th(s, after it has once been removed 
from milk, refuses tp mix as completely as before, in conse^ 
quence of the partial coalescence of the globules, though if 
very weak cream be , usec^ this difficulty is less felt. The 
cream sold in the shops, however, varies greatly in consis- 
tency, ajid is often in a state^of commencing sourness, or has' 
been charged with preservatives. 1 

Dr. Ashby’s directions are to put ij pints of good fresh ° 
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milk\ as soon as received into a bottle such as is sold 
with*Ha’vk(^ley’s S^en^ser. Its neck having been ck)^d 
.witli a plug ^>f fclean non-absorbent cotton-wool, the bottle 
is to be stood for # six hours in ice or in the coolest place 
available ; some cream will # have risen, and the lower half, 
or 15 ounces of the milk, should then be .siphoned off, and 
replaced by an equal volume of a 7 per cent, solution of 
iugar of milk, i.e., 1 ounce of tilt? sugar in 15 ounces of 
water. # The bottle is then placed in the steriliser for half 
an hour, at ft temperature of 160’ F. It is then to be 
quickly cooled in ice or running Vater, and kept so till 
wanted, when so much as is required for tH, infant’s meal 
is put into the feeding-bottle and warmed up to 100° F. 
Such a mixture contains about 1.8 proteid, 3 to 3.5 fat and 
6 milk sugar. % * 

For very young weakly infants this may be too strong, 
and 20 ounces, instant? of 15 should be siphoned off and 
their place taken by 20 ounces of water containing 1 ounce 
of milk sugar. Jn all cases ^ few grains of bicarbonate 
of* soda or drops of saccharated solution of lime may be 
added with advantage, to render it, like human milk, slightly 
alkaline. 

I)r. ’Ashby gives, on the authorities of Holt and Westcott, 
tables for the mixing and dilution of the cream rising on 
milk, kept surrounded by ice or iced \yiter for about six 
hours, which, if removed to the extent of 6 ounces from tli6 
quart of milk, will contain approximately* 12 per. cent, 
of fat. 

It may be (1) diluted with sugar water, or (2) with whole 
*Vailk and milk sugar. Since, however, all methods involving 
mX le spontaneous rising of the cream are open to tlfe objec- 
tion that more or less souring is*inevftable, it would be 
much better, could a uniformity of strength be relied on, 
to have 12 per cent, cream, ferfectly sweet and* # fresh* 
from the separator, supplied daily, the same formulae being 
Observed. 
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FORMULAS f * 

•Obtained by diluting 12 per rent, craun^with, solution ft f milk sugsfr 
(in formubi* 1 and 2, the solution should be i ounce 16.^ of water, and 
in 3, 4 and 5, 1 ounce to 14 of \vate$). Holt. 

Cl t-ain Sugar sol Cat Pioteidh Sugar. 

« (1) i part to 5 part* ’j / 20 06 

(2) | , I 2.3 0.8 6.0 

( 3 ) m 3 . > *| 3 0 10 6.0 

(4) „ 2], 9 I u I 3.5 12 60 

(5) ,, 2 J * 40 1.3 6.0 •* 

The next table (Westcott) shows the quantities tff 12 per 
cent, cream, whole milk and milk sugar required to obtain the 
several percentages of the constituents in the mixtures* 


Cream 

Milk 

Milk Su*nr 


Kat 

Pmteids 

Vilk Sugar. 

Oz. 

Ox 

()/. 


Pei unit 

Per eenl 

Per eent 

,2.3 

130 

'•75 ] 


2.0 

r 1 5 

6 O 

4 .<S 

106 

'■ 7 V 

ii I 

2 5 

1 5 

6 0 

7 3 

8.1 

175 1 

> | 

i 3 -o 

1 5 

6 0 

98 

5 () 

1 75 1 

U 

3 5 

i -5 

60 

123 

3 .i 

' 75 - 


' U 

.1 5 

6.0 


and, in all, water to make up 40 ounces = I quart. 

Since, however, •the poor, and many who are not poor, but 
at a distance from good dairies, cannot afford or obtain ffeSh 
cream, the gre?t majority of mothers who are unable to 
suckle their infants will have to be content with diluted and 
sweetened milk. The dilution will, it is true, unduly reduce 
the fat, unless the milk be exceptionally rich in natural 
cream, and probably some of the casein will pass undigested 
«as sinaM white curds in the faeces ; but it must be admitted 
that .many infants thrive well <$n this simple arrangement, 
and when they are six months old the yolks of' raw or very 
lightly boiled eggs may*be given once a day to provide the 
fat which is deficient in the diluted milk. Common bro^n 
$ugar should never be used, the finest white crystalline canV 
sugar only is permissible, but milk sugar itself is greatly to 
be preferred, and if possible should be used exclusively. 

• ^The£rice, is. $d. per lb.,i^not a serious consideration, ancj }ts 
neglect can be explained only by the ignorance*of the laity 

* of its great tuperiority in the freedom from any tendency to 
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ferjpVitive changes in the stomach. For the first three 
tafmtfcs the ^lilk should Jpe diluted with an equal volume^of a 
.solution of oi?b wince of milk sugar in 20 ounces (i pint) of 
water, and from thflt time to the age of six or eight months 
with ltalf its volume, two p^rts of milk to one of a solution 
of one ounce of milk sugar in 15 of water, one-twentieth 
being lime wafer in every case. 

# In the first three weeks after birth milk even thus diluted 
may be jl 1 borne by the infant, and it would then be well to 
fry a sweet ftosli whey prepared by warming 30 ounces (ij 
pints) of fresh milk in a large widehiecked bottle, or a clean 
enamelled saucepan, to 104 F. ; adding a teaspsonful or two of 
Renger’S essence of rennet, allowing it to stand until coagula- 
tion has taken ulaee, and aftm* stirring and agitating it to break 
up the curds and liberate tl;e entangled fat, straining through 
a fine hair sieve or muslin. The 30 ounces of milk will yield 
about 23 ounces of \\h#y, containing fat 1.5 to 2.0 per cent., 
proteids 0.8 to 0.9 per cent., milk sugar 4.75 per cent., and 
salts 0.6. The whey should Jhen be sterilised, and may 
require straining again to remove such small proteid coagula 
as may have been formed since the separation of the larger 
curds. 

By degrees milk and with it a little more milk sugar maj 
be added to the whey. A. weak humanised milk may be 
made by mixing 10 ounces of fresh milk with 20 ounces of 
this whey and adding l ounce of milk sugar, and a* stronger 
by substituting for the milk a thin 8 per cerft. cream. 

In digestive disturbances of older infants .whey alone, or 
diluted with barley water, will often be of great benefit, 
^given m place of the usual diluted milk,*until the attack has 
subsided. • * • 

Dr. llotch, of Boston, U.S.A., \tas the first to study this 
question exhaustively, and to establish a laboratory or 
‘factory where humanised milks #vfith any desired percentages 
oi the prtfteids, fat and sugar, could be prepared to the pre- 
‘scriptions of medical men ; but of late year# all the great 
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dairy companies have made more or less of a speciality# of 
hifintmised milks, though rarely, if eyer, ^daptinp the pr< 3 du#t 
to the needs of individual cases.* * 0 

The best and most scientific of these processes is that of 
Dr. Gaertner, for which one company claims to have exclusive 
rights in this country, though the validity of the pretension 
is more than doubtful, no single step in the procedure being 
capable of legal protection. Good fresh milk, diluted with* 
an equal volume of hot water, is centrifugalised at* such a 
velocity that the richer and poorer portions jtass out at the 
same rate ; milk sugar fs then added to the richer half (or 
felt Mil eh, as V". Gaertner calls it) in the proportion of 35 
grammes to the litre = 5 drachms to the pint (and for infants • 
under one month one part of barley water *to two or three of 
milk before use). * 

Some companies achieve the same result by substituting 
for the centrifugalisation a modification of the Schwartz or 
Jersey method of raising cream, but with scarcely the same 
accuracy and constancy in, the result. Such humanised 
milks must be thoroughly sterilised in the bottle before 
being sent out, tince the least failure in this respect may 
render them unwholesome in the extreme and bring the 
method into disrepute. 

The small table separators are well suited for Gaertnerising 
milk at home, and their price brings the process within the 
ifleans of all but the poorer classes of the community, while 
the apparatus rday be used for otfaer domestic purposes for 
which cream is wanted. 

A practice has of late been widely adopted, and, on the 
whole, with fairly good results, of diluting the milk for infanta 
wiXh thih mucilaginous fluids, as barley water, very thin v 
arrowroot, or weak 'oatncfcal gruel strained from all solid 
particles. It is based on the fact that the tendency of the ■ 
ftaseinjlo form large tough |;urds in the stomach is thereby 
lessened ; but since the saliva of a young infant h£s no action 
on starch, no iftore should be used than is absolutely necessar/' 
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for ^©curing the end in view. Dr. Franklin W. White, of 
Philadelphia, has shown that this is not attained so lopg.>as 
tfie starch is\)fesent*in c^iautities )>elow 0.5 per cent., but that 
while o 7 per cent^ives a fine flocculent coagulinn, no better 
result is obtained by using 1.0 or even 1.5 per cent. 

The proportion should tlierefore be not less than 0.7 nor 
more than 1 .0 per cent. ; and though it is of no importance 
what form of starch is used, the ^difficulty of standardising 
crude decoctions of barley or oatmeal in domestic practice 
points To the desirability of using some form of pure starch, 
as arrowroot or cornflour, in the •proportion of 75 to 90 
grains to the pint of cow’s milk, or of a^ittle over one 
drachm* approximately a full but*not heaped teaspoonful to 
a pint of the milk as diluted for use. The starch must be 
well boiled, and should therefore be added to the water and 
boiled with it until completely dissolved and uniformly 
diffused throughout. #Malted foods in which the starch is 
entirely converted into dextrin and sugar, of which Mellin’s 
food is the most perfect example, are les^ effective. 

# ^However closely the composition of cow’s milk may by 
these procedures be assimilated to that of lyiman milk in the 
percentages of the constituents, the fact remains that by no 
manipulation can the physical differences between the casein 
of cow’s and of human milk be overcome. The casein of' 
asses’ milk, hov r ever, behaves as does that of human milk ; 
and Klemm, Von Ranke, and Parrot have coitfdusively 
proved the immeasurable superiority of assls to cow’s milk, 
•and even to that of wet nurses, in the case of ^feeble infants, 
notwithstanding its low percentag#of fat ; for, necessary as a 
due supply of fat is to the growing ii^ant, its importance 

^fn very early life, aud in great weaknesg of the digestion, 
falls into comparative insignificance before that of the 
# digestibility of the casein. 

• Objections, purely theoretical have been raised »to tha 
pfactice ofwboiling or sterilising milk on the assumption that 

•the presence of bacteria was in some way* conducive to 
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digestion. This notion appears to have b£en based opr the • 
falsq analogy of the vast importance of the action of baeteya 
in the nitrification of organic matter in theWl, the origin^ 
of nearly all ferments out of the living body as products of 
the vital processes of bacteria, and the presence of enormous 
numbers of bacteria in the bowels of, as was thought, all 
animals. It appeared too, to receive confirmation from the ex- 
periments of Nuttal, Thietfelder, and Schottelius, who failec^ 
to rear the young of rabbits and fowls, brought into the 
world under strictly aseptic conditions, and fe*] on sterilised 
food and water, such .young animals not increasing in 
weight, and d^ing within a few weeks of birth. But ifhese 
experiments were falsified* by the very unnatural conditions 
under .which the animals existed, and i^ seems that the 
absolute sterility of the n>ilk as drawn directly from the 
breast or udder was ignored. But the observations made in 
the Arctic regions by Dr. Levin of Stockholm on animals 
living under perfectly natural conditions have utterly 
exploded all notions of the necessity of the presence of 
bacteria in the stomach anrf intestines, or in the food itself 
for its proper digestion, and the nutrition of the animal. Be 
found that in Spitsbergen and in Franz Joseph’s Land earth 
and air were alike entirely free from bacteria of any kind • 
%,nd the contents of the bowels of land-feeding animals were 
absolutely sterile. A few bacteria were present in the 
Witer of# the ocean, and those which were in rare instances 
detected in the intestines of seals*water-fowl and fishes were 
evidently introduced with the sea wa'er that they swallowed 
with their food, for none^vere ever discovered in those of 
foxes or rodents, ai^d the elsewhere ubiquitous B. roli com , - 
munis was never fojind. i 

Still, the question* of tjje ini lk best adapted to each infant 
is not one to be decided by mere chemical analysis, and no. 
Jiard and fast rule as to it^ composition can be drawn. Jt 
milk on which one infant thrives will in another give rise lo 
gastric jlistiirl^hce, and lead to rickets or starvation. Aver** 
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ages are in general correct as to numbers, but for individual 
case£ ftiey aro fallacious and dangerous. Women’s mijka 
var^ far more\rtin th&se If cows ; and we may presume that 
v?hen an infant tVj^es on that of its own mother, though 
judged by averages it be quite abnormal, it would not do # so 
well on the milk of another ^vom an, though its composition 
were all that it should be. 

Dr. Charles Harrington, of Harvard University, one of the 
highest authorities in America, analysed the milks of fourteen 
henlthy nfbthers whose infants were all strong, gaining in 
weight, and digesting the respective milks well. The results 
were ^fartling, and wholly subversive of comn^nly accepted 
notions. % ^ . 
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Kat 


Protrhls 

Asli 

% 

Tot Solids. 

■ • — 

Watei 


5.16 

5.68 

* 

4-14 

0 17 

*5-15 

84.85 

II. 

4 ss 

6.20 • 

3.71 

0 19 

14.9S 

85.02 

Ill 

4.S4 

O.IO 

4.17 

O. H) 

15.30 

84.70 

TV. 

4 37 

t). 30 

3-27 

O. l6 

14 10 

85-90 

V. 

4.11 

5-9» 

3-7 1 

0.21 

, >3-95 

86.07 

VI. 

3-^2 

5-70 

1.08 

0 20 

10 So 

89. 20 

VII. 

3 80 

0.15 

3 53 

0. 20 

1 $ 63 

<86.32 


3-7 r > 

M5 

2.04 

0. 14 

12 89 

87.11 

IX. 

1 3-3° 

1 7.30 

3 07 

0.12 

^3 79 

86 21 

X. 

1 3.16 

7.20 

1.65 

i 0.21 

12 22 

87.78 

XI. 

2.96 

5.7S 

1-91 

j 0.12 

10 77 

89.23 

XII 

2.36 

7 10 

2.20 

0.16 

n.82 

88 18 

XIII. 

2.09 

6 . jo 

J 3* 

, °- r 5 

10.32 

89.68 

XIV 

2.02 

0-55 

2 2 

| 0.15 

10. 84 

89 16 

Mean . 

3.62 

1 6.40 

2.71 

~ 

12.99 

• 


They are arranged in this table in the order of Jhe percent- 
ages of the fat, although it is the prftteids, and not the fats, 
as in the milk of the cow, that show the greatest variation ; 
for while the fat ranges between 2.02 and 5,16 with nfmean* 
0? 3.62, the proteids average 2.71 witji extremes of 1.08 and 
4.17; the sugar is the most constant, the lowest being 5.68 in 
No»I. (accompanied by the maximijn of fat, and very nd^jrly 
that<of the proteids also), and the maximum 7.30, the mean 
being 6.40. The total solids range from 10.32 in J^o. XI£I. to 
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15.30 in No. JIT., which is the richest 01* the whole^No. I. # 
sopiing next in order, and the mean is 12.99. Iri other 
words, the extremes of the proteidfi ar& neai 4 ly*as 1 : 4, o^the 
fat as 1 : 2 J, of tlie sugar as 1 : while those of the total 

solids are as 1 : il,. 

As regards the percentage of fat, only the milk of No. I. 
rivalled, if it did not exceed* that of good Jersey cows; 
while Nos. XI.-XIV. w%re poorer than those of any British 
cattle, XIJ. -XIV. being more so than even the Holstein, whose 
yield, though the largest, is the poorest of al ^well-recognised 
breeds. In this connection it is at once interesting and 
suggestive tljat there is much in common between the* milks 
of the average human felnale and the despised Tlolrtein cow, 
and ^striking physical contrasts between these an\l the 
vaunted Jerseys and (lyernseys, their milk being far the 
richest in the “ volatile glycerides ” of butyric, caproic and 
caprilic acids ; while that of the Ilelsteins yields but little of 
these, and contains the largest, proportion *of the stable fats, 
as olein and stearin. 

Again, the globules are largest in the milk of Jerseys # and 
the like, and smallest in that of the Holsteins and woman, 
the emulsion in the latter being the more stable, and easily 
restored even after much of the cream has risen ; whereas 
those of the former coalesce as they rise as large oil drops 
to the sides of the vessel, when no agitation, however con- 
tinueck will restore the emulsion to anything approaching 
its original condition. # 

These volatile glycerides do not eyist. in the milk before it 
leaves the udder, but ai^ formed subsequently. It is their 
presence which imparts the delicious flavour to fresh butter, 
but later they become the cause of rancidity, and may, afi^r 
ingestion, set up seriou§ gastric and intestinal trouble. 

Dr. Botch, arguing from the fact that the milks of different 
mothers, though present^ig the greatest diversity of com- 
position, agreed equally well with their own children, thdugh' 
disa^eeing % with others, conceived the idea of a factory e>r 
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laboratory where j# t milk of any desired character, from, c.//. f 
No. E,Vith F. 5.1 6 and Prot. 4.14 to No. XIII. with F. 2.09 
and*Prot. 1 j8> % c.mld be nlade to order 011 the prescription 9 of 
a 'medical man, ju£b one for ‘medicine would be made lip 
by a pharmaceutical chemist. The first of these “ Walker- 
Gordon laboratories ” was opened at Boston in 1891, and has 
been ever Lance conducted by.Pr. Botch, but there are now 
some eighteen in the United States and Canada, Here are 
kept at all times, fresh and ready for mixing, the materials, 
viz., sterilised water, creams with different percentages of 
fat, fat free milk, milk sugar, whey, and several forms of 
starch or farinacea. The perfectly white cream of the 
Holstein cows is preferred, since Hie smallness of the fat 
^globules, 1 lie stability of the emulsion, and the ease wiflT" 
which it can be restored after having been broken, render 
it specially amenable to mixing processes. So far as the 
emulsification is concerned, no difference whatever is found 
in the use of “gravitation ” or “ cen trifug.'’ lised "cream ; but 
the latter being always fresh and sweet, and the percentage 
of fat capable of being regulated with the greatest exactness, . 
is preferred. 

The modifying- or mixing-room must be \ept as nearly 
aseptic as possible by the use of glazed tiles, sheet glass 
tables, etc., and the exclusion of dust by straining the incoming 
air in ventilators, while light is admitted by windows fixed 
in their frames, and the room is entered through a vestibule 
with double spring doors. The attendants, in sterilised 
clothes, are not allowed to leave the room until their day’s 
work is done, and no visitors or othgr unauthorised persons 
are permitted. 

Dr. Rotch does not look with favour *on the ordinary 
methods of sterilising milk, but prefers obtaining it germ* 
free, or practically so, which can be done by milking the cow 
wifh every antiseptic precaution, throwing away the ^first 
draught from each quarter, and avifids exposing the milk- or 
to temperatures exceeding 69° C. 
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Dr. llotcli’s conclusions as to the use whey, instead of 
whole or separated milk, as a diluent of creams of^v&rious 
strengths, are, that the proportions oft what he distinguishes 
as caseinogen and whey protoids are. thereby more easily 
regulated and approximated to those observed in mother’s milk. 
From a maximum of whey p rote* ds of 0.90 to a minimum of 0.25 
per cent., combined with percentages of caseinogen of 0.25 
to 1. OO, of fats 1. 00 to 4.00, and of milk sugar 4.00 to 7.00 
per cent., the coagula in whey mixtures were extremely fine, 
even more so than in barley water. The best temperature 
for destroying the rennet enzyme in whey is 65 .5 C. ( 1 50° F.), 
and the mixture should not be subjected to above 69. 3, as the 
whey proteife are coagulated at that point. Jle believes 
“"'tnat 68° C. = 155° F. suffices to kill all pathogenic bacteria, 
while leaving the milk <c uncooked.” 

Dr. Rotch’s work is highly cl, teemed in America, and the 
numerous Walker-Gordon laboratories are extensively patron- 
ised by the younger and more scientific members of the 
medical profession, with results greatly appreciated by the 
public ; but in the discussion on the paper read by him at the 
meeting of the British Medical Association in 1902, some of 
his conclusions" were much criticised. Dr. Adolph Baginski 
of Berlin, probably the highest living authority on the health 
, and diseases of children, expressed his belief that the 
problems of infant feeding had not been so far solved as to 
admit of exact treatment by prescriptions, and maintained 
that such modified milks as Gaertner’s, though perfect in 
theory, were often followed by diseases of nutrition as 
rickets, and' the combination of rickets and scurvy, known as 
Barlow’s disease. 

A perfectly healthy infant will mostly let go the nipple or 
teat when it is sensible of having had enough ; but while it 
should on no account *be encouraged to finish off a bottle 
merely to avoid “wasting” what is left, the lesser labour 
involved in artificial thai in natural nursing is very apt to 
lead the child to take more than is good for it, with t)ie 
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eonsecpjence of repletion, flatulence, acidity, and irregularity 
of tjjie bowels. The amount of fluid given at a meal should 
be adjusted boV thougli always somewhat greater than, the 
actual capacity of tl* stomach at the particular age. Thus, 
Frolowsly found this to be — 

• 

At birth . . nearly l ounce I At two month . nearly 3 j ounces 
At one month . ,, 2| ounces * At four months . „ 3 f ounces 

arfd Dr* Iiotch, whose figures correspond very closely with 
those of tlie best authorities, gives as the means of observa- 
tions by 278 * medical men on 774 infants fed on the 
“ modified ” milks from the Walker-Gordon laboratories, 

i 

all digesting well and gaining weight, the foltetving: 


Age. Avciagc amount m ounce* taken at a meal 


I (lay t<> 

3 Weeks 

0 98 S 

<«> 2355 

.about 1 —2 

4 week s 

!<> 8 

2 335 

3*220 

- 24 It 

8 

12 

3.220 

V 3 9<39 

v 3i-4 

ti 

16 „ 

3 9^9 

M 4 574 

0 4-42 

lb 

2(5 

4 574 

5.284 

» 44-5+ 

20 „ 

24 0 

5.284 

« 5719 

- 5+6 

24 

28 

5-719 

„ 6 187 

. - 6 

28 

.12 <, 

6 187 

•„ 6.953 

.. 6 7 

32 

30 0 

b 953 

- 7-544 

V 7-74 

3^ 

40 e 

7 514 

- 7«94 

• » *il-8 

A'l 

44 - 

7894 

„ 8.071 

„ 8 

44 

4 s M 

8 071 

„ 8231 

„ 8 8J 

48 

52 

8 231 

v 8 254 

„ Si 


The apparent anomaly of the amount of milk recommended 
at each meal being greater than the capacity of the stomach 
at the given age, is explained by the passage of the watery 
part or whey into the intestine, that goes on simultaneously 
with the ingestion of the milk, and the elasticity of that 
organ ; though, if distended beyond a certain point, the 
symptoms of repletion follow. The gastric juices §re not 
secreted in quantities capable of deling y ith the excess of 
njilk, the lactic fermentation is attended with the evolution 
of^COo, adding to the distension and interfering with respira- 
tiorf, and perhaps with the action of the heart, and masses 
of • undigested curd pass on into the bowel^ leading to 
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disturbance of the further process oh* digestion, and tc* 
putrefactive changes, giving rise to flatulence, cofic, and 
diarrhoea. * * * 

Lactic acid fermentation, caused normally by the ubiquitous 
/>. acidi la did of Hueppe, and the B. India acruf/cnes of 
Escherich, occurs naturally in *the stomach, but is arrested, 
or at least checked, when the -acid has been formed to the 
extent of one per cent of the contents, and according to 
some authorities prevents the occurrence in the stomach of 
butyric and other undesirable fermentations. The latter 
are, however, induced to abnormal amounts by the B. co/i 
communis and its associates. The growth of the infant’s 
stomach is very great and rapid in the first thive months, 
less so in the second quarter, somewhat more so in the third, 
and almost stationary in the last quarter of the first year of 
life, after which it proceeds pari passu with the general 
growth of the body. , 

A point on which much misapprehension exists is the fre- 
quency with which the infant should be fed. At first the 
intervals should not be greater than to 2 hours, but after 
the second month these periods should be extended to 3 or 4. 
It is true that the stomach is generally empty at the end of 
2 or 2 1 hours, and the infant, if accustomed to be fed at that 
time, Will by force of habit cry for more ; but the observations 
of two Merman physicians, Drs. Keller and Czerny, of the 
, Children’s Hospital at Breslau, who determined the state of 
the contents of the stomach by drawing off samples by means 
of flexible india-rubber tubes at frequent intervals, showed 
that though* empty the* stomach is not then ready to resume 
its function, another 1] hour or thereabouts elapsing 
before t the secretion of hydrochloric acid again commences. 
In short, the stoipacl^ like every other organ, requires a 
period of rest before resuming its physiological function, tl^e 
termination of which is indicated by the reappearance of the 
secretion of the acid, the mucus having meanwhile been 
neutral and the digestive function suspended. The results 
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of introducing more food as soon as the last meal is disposed 
of cfe 'either ^p c keept thj stomach full of food that it«isr 
unable to digest, and which undergoes abnormal fermenta- 
tive changes, or to exhaust it by stimulating it to renewed 
action before it has had time Jo recuperate. If an infant be 
accustomed to wait three or four hours, or even longer when 
sleeping, it will soon acquire the habit and the digestion will 
befmore healthy and complete. 

Cream»is a substance of very uncertain composition, differ- 
ing from milk only in containing a much higher proportion 
of fat. The various percentages are* given elsewhere, and 
it will be sufficient to observe here that its u$?«as an article 
•of food is of seivice when the state of health or nutritiaii* 
indicates the expediency of giving an additional amount of 
fat, which is here presented in a mbre palatable form than in 
cod liver oil, and when other fats are not relished or are ill 
assimilated. 

Clotted, called also Devonshire or Cornish cream, owes its 
distinctive characters to the prolonged heating to which it is 
subjected. The percentage of fat, 50 to 60, is a little higher 
than that in thick cream, but that of the solids not fat is 6 
to 12, averaging 7, or about double that in milk or cream, in 
consequence of the loss of water by evaporation during the 
prolonged heating. 

Junkets, and the German murr Mild consist of curds 
and whey, the coagulation of the casein in the fonnef being* 
effected by the addition of •rennet, and in the latter spon- 
taneously, i.e., by the action of certain bacteria with the 
formation of a small proportion of lactic acid. It requires 
great care in its preparation, with perfect cleanliness and a 
Uniform temperature, otherwise butyric acM and other objeg- 
tionable fermentations may occur.* Jfrfrsh drawn milk is 
put into jars with wooden covers, which are kept in a cool 
cellar and inspected from time tcitime. Two or three* days < 
£re required* in warm weather and a week in cold ; the result 
being a uniform soft coagulum, the separation between th£ 
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curd and. whey scarcely perceptible, and the sourness* such 
emly as' gives an agreeable refresh; ng fjayour, which is 
enhanced by the addition of white sugar pnd a little grated 
cinnamon. Any neglect of the precautions indicated is 
followed by the formation of Jjiard or stringy curd's, and a 
disagreeable degree of sourness, which renders it repulsive to 
a refined taste. 

Koumiss and Kcphir bill be considered in the chapter 6n 
the Therapeutics of Milk, these preparations being in Europe 
chiefly used in the dietetic treatment of disease. 

Milk Foods. — Besides the countless farinaceous prepara- 
tions professing to have been subjected to various degrees of 
^opking or malting, and intended as adjuncts to a milk diet, 
there are a number of so-called malted milk foods in which 
milk already enters in a' dried, state. They may be good 
enough as an item in the dietary of invalids, but cannot be 
recommended for infants, since starchy, and farinaceous 
matters are present in great excess, and in the process of 
desiccation the distinctive properties of the milk are to a 
large exteut altered or lost. 



CHAPTER X 



THERAPEUTICS OF MILK 


The Dietetic Use of Milk in Disease. — From the 
tim 1 of Hippocrates, who advised the- consumptive to drink 
every morning a large quart jugfnll, rpucoryXov KvXaca, of 
asses’ milk f ‘ if he could,” milk as nature’s sole diet for tjj& 
young of all mammalia has been looked on as the one perfect 
food, all-sufficient in itself, especially for old age, indeed as a 
sort of elixir of life. 

But a consideration of its chemical composition and physical 
properties is enough to show that this is only partially true, 
and that it is as unsuited for some cases a£ it is invaluable in 
others. It is a highly albuminous food, with a large amount 
of water, and consequently tending to increase and accelerate 
the metabolic processes ; and since rapid growth and repair 
involve, pari passu, the removal of the pre-existing tissues 
and effete material, milk is specially adapted to the periods 
of infancy and early childhood in health, and to all ages in 
convalescence from diseases attended by great emaciation* 
and calling for the restoration of the wasted muscles and fat. 
In such cases, as in infancy, it may be taken afji libitum , if it 
can be digested, for the gastric secretion may be unequal to 
the peptonising of the coagula of casein, which give rise 16 
’ discomfort or actual pain, and may undergo fermentation or 
putrefaction in the stomach and intestine with evolution of 
•|*ases and even the formation of toxic products. 

# The popular notion that mill* as the food of infjfncy iq 
calculated °to rejuvenate old age is based on an utter mis- 
apprehension. The composition that render^ it appropriate 
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for the period of life, or the conditions in which* tissue 
change and regeneration are proceeding witji /p'cat rapidity, 
unfits it as the sole or principal article of* diet for that age 
in which these are almost in abeyance ; e but as a part of the 
mixed dietary it is very useful jvhen mastication is defective 
and the digestive powers are feeble, as a substitute for the 
more solid forms of albumen, as meat, for the proper diges- 
tion of which previous Mastication is indispensable. Milk, 
however, it must be borne in mind, is not strictly a liquid 
food, since it undergoes separation in the stomach into a 
coagulnm of great density and a whey which still contains 
over 7 per cept. of solids. The composition of curds is 
JWiable, but those obtained by means of rennet consist on 
an average of water 49.4, casein 39.7, fat 27.5, sugar 2.28, 
and ash 1.12 per cent. When tije coagulation is effected by 
acid illation and boiling it is different, the water amounting 
to 68.0 per cent, and the other constituents* being from the 
mean of different analyses, casein 21.0, fat 5.0, sugar 4.0, 
and ash 2.0 per c&nt. Thqse formed in the stomach pro- 
bably resemble rather the former 01* rennet curd, t‘he 
proportions of water and solids being almost identical with 
those in cooked meat. While, as milk, it does not admit of 
mastication, the dense masses of curd may offer to the action 
'of the gastric juice difficulties scarcely less than those pre- 
sented by like piece^ of meat, and comminution being out of 
the question it is advisable, when any difficulty is felt in its 
digestion in a pure state, to minhnise the bulk and density 
of the curd by, diluting the milk with water, or mucilaginous 
or starchy solutions as gruel, barley water, &c., or to give it in 
the form of bread a»d milk. Dilution is preferable in fevers 
and illnets generality, and the addition of bread in health. 

From the frequency \fith which portions of undigested 
curd appear in the faeces we infer that the digestion of the' 
Qasein fs to a great extent performed in the intestine and 
the proteolytic , ferment of the pancreas, since any pepsin 
th&t papes thj pylorus with the curd is immediately pre- 
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cipilated and rendered inert by the alkaline reaction of the 
contents of th^ bowel* anc] it follows from this that it cannot 
but be imperfectly performed jn inllammatoiy, catarrhal, or 
atonic conditions of the intestinal tract. 

A niitk diet is indicated (i) when a light, nutritious, non- 
irritating food is required, .the digestive functions being 
normal though more -or less enfeebled by the previous dis- 
ease, as in convalescence in geneiHl, amemia, phthisis, Ac. ; 
(2) when* ulceration of the stomach or intestine renders solid 
foods a source of pain or dangei, and ( 3 ) in diabetes 
nieilitus or glycosuria, in which all slarchv foods and sugars 
other than lactose are eontra-iiu\jcated, ami' the appetite 
palls pn<fer an exclusive diet- of butcher’s meat and fat. * — r 

In convalescence 1 from fevers and wasting diseases, and in 
anaemia, phthisic, A-,c., milk. is given along with other foods, 
and its use calls for no special remarks. In enteric fever it 
has long been the practice to restrict the patient to a diet of 
milk alone, and it is often a very satisfactory course. But 
it is not unfrequently found that the tknvel hatpin con- 
sequence of the ulceration of the Beyerian and intestinal 
glands, and the accompanying inflammatory process, lost its 
power of digesting the curds, which undergo putrefactive 
changes accompanied by the evolution of gases, and absorp-^ 
tion of septic matters, aggravating the tympanitis and the 
tendency to diarrhoea, and causing an increase of the pyrexia. 
On the appearance of these symptoms it should be # at one? 
discontinued, the bowel cfeared of the curds by a dose of 
castor oil, followed by one of laudanum, and strong broths, 
and farinaceous and mucilaginous fluids substituted until all 
signs of intestinal irritation have pas&d ; any milk that 
may be subsequently given tentatively having been" pepton- 
ised so that the formation of coa^ula in the stomach and 
Tjowel may be prevented. 

Jn ulcer of the stomach milk i#as a rule borne remarkably* 
.well ; not only do the coagulanot irritate the ulcers, but they 
appear to relieve the pain, probably by neutr^ising’ the acid 
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of the gastric secretion and protecting the ulcerated swrftaces 
therefrom ; for it is often found that f the p/*ip is far* mtre 
intense when the stomach is empty and the gastric juice 
begins to pour out, than when food is present. In fact the 
pain is rather of chemical thaij mechanical causation, and 
that such is the case is shown by the instant relief that 
follows the administration of a large dose of carbonate of 
soda. Should, however, the milk be ill borne it should bfc 
peptouised and rendered distinctly alkaline with*, sodium 
bicarbonate. In colitis, especially the simple primary ulcera- 
tive form, milk should* be the main article of food. In 
diarrhoea, asaayile, a milk diet with or without the addition 
ckiJarinaceous foods, is appropriate ; but there are cases, even 
among* young children, in which t lie diaivheea being caused 
by the ptomaines formed by bacteria for which milk presents 
the best pabulum, a cure is impossible save by withholding 
milk altogether for some days, until the offending bacteria 
have been starved out. 

Persons returning from f India with chronic diarrhoea, 
resisting every form of medical treatment, will rapidly 
improve when k#pt on an exclusive milk diet ; and though 
they should as a rule be confined to bed meanwhile, they will 
be sometimes able to go about, and m rare instances are 
€ found even to gain flesh. In the so-called hill diarrhoea, 
sprue, or, as Dr. Thip has called it, psilosis, the patient should 
he restricted to milk alone, and the same applies to many 
cases of dysentery in which no addition whatever to the milk 
can be tolerated. 

The value of milk in typhoid fever may depend not 
merely on its nutritious and digestible nature, but, as Sir 
Lauder Brunton suggests, on the aid to the elimination of r 
effete matters afforded by^he quantity of water ingested in 
this form, and this doubtless applies even more strongly to * 
the “ Whey cures,” and the upe of skimmed and butter milkp. 

These are all useful in renal diseases in which tfie dimina* 
function ^f the kidneys is impaired, or the tubes are 
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choked with degenerated epithelium and the debris of cells 
and. fcaste ; vdien thg mere imbibition of fluid, increasing 
intravascular pressure, favour.* the removal of the obstruction 
by simple mechani<Sil flushing. 

In diabetes and other forums of glycosuria, diseases in w^ich 
the power possessed in health of completely oxidising amyl- 
aceous and saccharine foods is lost, all sugar’ ingested or 
formed in the body, with the singl# exception of milk sugar, 
passes out in the urine as a form of glucose. In these milk 
may, with advantage, be given in large quantities in con- 4 
junction with meat and fat, or evefl as the sole nutriment 
in the case of those who have a relish for it,^i.d by whom it 
is well digested. This is especially successful in cas 
glycosuria associated with gout, and presenting evidence of 
contracted kidneys. In gases df gouty kidneys with no 
sugar, but traces of albumen and low specific gravity, an 
exclusive^ milk, diet is # a great aid to elimination, and may 
avert the attacks of spasmodic dyspnoea and even of uraemic 
symptoms. 

Peptonised Milk. — When through extreme atony of 
the stomach, through ulceration or other* disease of that 
organ, the natural power of peptonising the casein is lost, 
the change may with advantage be brought about in the milk 
itself by the addition of some solid or liquid preparation of 1 
pepsin, or of the mixed enzymes of the # stomach and pan- 
creas of one of the lower animals, that of the pig btang th^ 
most active. The milk is diluted with an equal volume of hot 
water, the ferment added as directed for the particular pre- 
paration, and after being well mixeS the vessel is put to stand 
for about twenty minutes in another containing hot water, so 
•that its temperature may bo maintained 99 0 F., ctf that of 
the living body. If left longer it Squires a bitter taste, and 
•at the end of an hour would be absolutely undrinkable. Since 
Ais indicates that within the fi*t half-hour the conversion# 
of the casSin into pepsin has only commenced, it is clear 
A%t the practice of bringing it to the boil^ig-poi^ fc thus 
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destroying the enzyme and arresting the further process is 
erroneous. The milk should rather tje prqp^tred in*smull 
quantities at a time, and the whole dru»k before it has 
become unpalatable, so that the artificial digestion may be 
continued in the stomach. If the milk must be k^pt the 
vessel containing it should be immersed in ice, which will 
have the effect of suspending the peptonisation without de- 
stroying the ferment, the* action of which will be resumed 
in the stomach. It should, however, in most cases, that is 
unless iced drinks are indicated, be warmed for a few 
minutes before being' administered. In rectal feeding, 
where the question of tqste does not enter, the artificial 
-p&pkmisation may with advantage be carried on for an, hour * 
before the injection. • 

The use of peptonised \nilk in infant feeding is to be 
strongly condemned, except under such circumstances of 
disease, &c., as render it advisable in the easy* of adults. 

Milk and Whey Cures were practised by the Arabian 
physicians, but in* recent .times have been revived and 
systematised by the Russian, Dr. Karrick, in the treatment*of 
many chronic diseases, and have found advocates in Karel, 

F. von Niemeyer, Winternitz, Pecholier, and Weir Mitchell, 
who all attach great importance to the method of applying 
*them as regards the quantities and times of administra- 
tion. Karel excluded all other foods, especially at the 
Stanmeneement of the treatment, beginning with a teacupful 
of warm milk at* 8 A.M., 12, 4 p.M.*hnd 8 p.m., and gradually 
increasing the. quantity taken at each meal to three cups. 
Constipation in the earlier stage of the course he regarded 
as an indication of tolerance, and remediable by an enema or 
mild aperient, but *if persistent calling for the addition of * 
coffee to the first me&l, anfl of stewed fruit or roast apples to 
that at 4 p.m. Diarrhoea and flatulence he met by reducing* 
toe quantity or substituting skimmed for whole milk, an$, 
after five or six weeks, allowing a more mixed diet, 'preferably 
light t^ad an^ pounded raw beef, reducing the meals -of 
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milk alone to thrte, and, later, giving milk gruel instead of 
inilft £nly. 

Tthe disease^ in wMch J^arel found it most successful were 
dropsies, whether* o| renal or*#cardiac origin, hyperaunia of 
the liver, neuralgia, especially if dependent on abdominal 
disease, hysteria, and especially obstinate dyspepsias. EVen 
in advanced disease of the heart, kidneys, or liver, relief was 
obtained in the diminution of the dropsy, but no benefit was 
found in cases of advanced tubercifiosis. 

Weir ^Mitchell began with much smaller doses, not more 
than one tablespoonful, and that of skimmed milk, every two 
hour.&, the doses increased by one tablespoonful each, until by 
the thirj day the daily allowance was 1 6 Ounces. In the 
conn*? of the second week, larger quantities were givell at" 
longer intervals, and whole milk gradually substituted for 
skimmed ; after the third week, a little white bread, arrow- 
root or rice was added ; # in the fifth, one or two cutlets daily ; 
and after the 'sixth, the patient passed to a mixed diet, 
though for ;» long time milk formed a large item. Weir 
Mitchell never observed any gain of weight at<;he* coni- 
mencement of the course, and, indeed, very fat persons would 
continue to lose weight even when the consumption of milk 
was at its maximum. 

Lebert obtained very favourable results from a milk cure^ 
in ulceration and other grave disorders of the stomach, but 
he strongly deprecated the rigid milk anti whey cures in all t 
other diseases, except some forms of diabetes. He prefers 
giving large quantities of milk along with a mixed nutritious 
and digestible dietary, recommencing the patient to drink 
slowly 300-500 grammes, or half a pint to a pint of milk, 
where practicable freshly drawn and w^rm from the cow, 
every morning and evening between 5 and 6 o’clock. At 
^the same time he allowed a dinner of soup, roast meat, 
young vegetables and cooked fruit, with a little wine <jr beer. 
A» hour ^fter the morning’s inilk, a breakfast of 4ea or 
•ooffee with milk and biscuits, and perhaps one or two lightly 
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boiled eggs, and in the evening a supper ol good soup with, 
in the absence of fever, some more roast meat, u* milk 
were well borne, lie would add another 10D/200 grammes 
(3-6 ounces) of milk to the breakfast an^ supper. 

Whey is never given, as milk is, without other food, but 
in lhrge quantities it acts as a laxative and diuretic, partly , 
as If. May thinks, in virtue of the salts, especially those of 
potash, to which he ascribes also its occasional effect on the 
heart, temporarily increasing the force and frequency of the 
pulse. * 

KOUMISS OR KUMYSS 

Koumiss, obtained by the alcoholic; fermentation «of milk, 
has**been in use among the nomad tribes of WevStern * Asia 
from time immemorial. Tfouier (“Iliad” xiii., 6, 6) called 
the Scythians Galactophagi, of feeders on milk, and 
Hippomorgi, or milkers of mares, *nd Herodotus (iv» 2) 
describes their method of churning the 'mare’s milk in 
wooden tubs; but neither of these authors alludes to its 
fermentation or the intoxicating character of the product, % so 
that it seems probable that koumiss as we know it was a 
discovery of later date. Be this as it may, it is certain that 
it has been known to the Bashkirs and the neighbouring 
# tribes for many generations, perhaps for centuries ; but 
though it was frequently mentioned by the Russian medical 
^nen practising in 'Orenburg, Samara and Astrakhan, and 
Spassky in 1834, an ^ Blamenko in 1842, contributed papers 
on its therapeutic uses to the Russian Military Medical 
Journal, it was* not until Hie publication of the works of Ukke 
in 1863 and of Poloubeusky in 1865 that the attention of 
physicians in Central and Western Europe was turned to f 
the subject. About, that f time a number of monographs 
appeared in Russian, but that by Stahlbergof St. Petersburg , 
^1869), published in German, did most to popularise the 
subject beyond the limits of the Russian Empire. Tile ' 
fullest account of the preparation of koumiss from the milk * 
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of cows as well a^of mares, and of its therapeutic uses, with 
a retoSw of the literature in English, will be found in the 
appendix by Stauge 4) Bauer’s “ Dietary of the Sick and 
Dietetic MethodsVjj Treat ineift,” being vol. i. of Ziemssen’s 
u General Therapeutics,” translated by the present author, 
and published by Smith and Elder in 1885. 

Koumiss is a white foaming liquid, with a refreshing, 
slightly acid taste, containing small but variable quantities 
oi alcohol, the percentage depending 011 the mode of prepa- 
ration ahd the time that it has been kept in process of 
fermentation. 

The preparation of koumiss by the nomads of the Steppes 
is a somewhat rude and empirical process, Carried out in a 
manner, and amid surroundings, far short of Western 
standards of e-eaifliness, with the result that the product, 
though palatable while fresh, is very unstable, undergoing 
speedy decomposition. # 

The Steppe fnares, whose udders have been remarkably 
developed by ages of selective breeding, and which are kept 
sojely for this purpose, are milked six to eight tki^c-a day, 
the quantity yielded at each milking being about one litre. 

The milk is poured into f ‘sabies,” the*oriental leathern 
bottle, made of a smoked horse hide, or into long narrow 
cylindrical wooden churns or mere earthen jars, each being^ 
fitted with a suitable stirring rod or mixer. The ferment, 
consisting of koumiss of one, two or three days old according 
as a weak, medium, or strong product is desired, is^dded in 
the proportion of one pari} to ten of the fresh milk. The 
mixture is continually stirred amj agitated dtiring the day, 
but allowed to rest at night. The temperature should not be 
under 55° F., and the higher it is (up to the more rapidly 

* the fermentation proceeds. At the beginning of tfie season, 
dried residue of the previous year’s koumiss is used as a 
ferment, or, if none be available, an artificial one is i$ade by 
mixing wfceat flour, millet, honey and brewers’ yeait witft 

• Stale mare’s milk to a paste, which is tied up in a calico bag 
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and dropped into the milk. In about twenty-four hours the 
fermentation will be proceeding actively, and the koumiss 
realty for bottling. ft * , f 

For the nomad tribes on ,tlie Volga^ and Ural koumiss 
is a food rather than a medicine, though available for a few 
months only in each year, ltyring the long ana severe 
winter they and their herds are reduced to the verge of 
starvation ; but with the return of spring the rich sweet 
pasture of the Steppes restores flesh to the herds and Hocks, 
while the tribesmen revel on fat mutton and koumiss, of 
which they consume enormous quantities. But so long as its 
preparation was held to be a secret of the tribes, the obstacles 
in the way of itxv use as a restorative in wasting diseases were 
* insuperable. The remoteness of the region and the difficulty 
of communication save with a few of the neighbouring pro- 
vinces of Kussia, the dirt and .hardship of a life in the 
“ kibitkas” and huts of the natives, at one time deemed an 

K 

essential of the cure, but unendurable by any save the seasoned 
traveller, and the cost and unsatisfactory character of the 
accommodation iu the hotels<and “ establishments,” with very 
few exceptions, effectually deterred medical men from 
advising their patients to resort to Samara or Orenburg as 
they would to the Eugadine or to Egypt. The clear dry 
atmosphere of the Steppes in summer, where the humidity 
does not exceed 55", is doubtless, like that of deserts and 
elevated plateaus generally, a great aid in the treatment of 
tubercular and other cases. There are certain peculiarities 
in the composition of the milk 01 the Steppe mares, which 
are ascribed by Postnikof t of Samara to the pasturage, an 
opinion with which other local physicians and the proprietors 
of “ establishments v agree ; whereas Stahlberg of St. Peters- 
burg refers them to the breed, which he maintains need not 0 
degenerate through removal to other climates, provided the 
conditions be not too diverse. But though this difti- * 
©ulty ^ere overcome, and ^he uncertainty attaching to the 
alcoholic strength and acidity, with extreme instability of the , 
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Loutnj&s prepared by the crude and empirical method of the 
noTnads removed by the adoption of more exact and scientific 
processes and gr*eo£er cleanliliess, the comparatively short 
period in each year during which the mare is in milk 
effectually precluded the tysternatic employment of the 
koumiss cure in chronic tubercular and other diseases. 
Poloubensky was the first t» prepare koumiss from cow\ 
milk, which he skimmed in order to assimilate it to that of 
tlie mare*. II is procedure was to pour into an oaken cask a 
bottle of five days’ koumiss as a fennept, with a glass of warm 
wates, in which thirteen grammes of milk sugar had been 
dissolver! and a bottle of skimmed* milk, lie mixture was 
beaten for half an hour, then after three hours’ rest a second 
bottle of skimmed milk, and aftgr three more a third, the 
half-hour’s beating being repeated each time. At the end of 
forty- eight hours the koumiss was ready for bottling, and put 
by for two or three days according to the strength desired ; 
but after fom days it was unusable except as a ferment. 

Jie was satisfied that this* koumiss was mMcTf ' Trrors 

digestible than the original milk, and that its action on the 

■ . . . * 
nutritive processes was in every respect the same as that of 

mare’s milk, which was almost unobtainable in winter. 

Koumiss of a more stable character is now made at several - 
of the great daily companies’ works in London and abroad. 
To Dr. Vie tli belongs the credit of having’’ first prepared fron> 
cow’s milk a koumiss rf l$uown and constant composition, 
and of such stability that it could be kept for weeks, thus 
permitting its delivery at a distance by rail. 

The details of the procedures followed by the several 
# companies are trade secrets, jealously guarded frQm their 
rivals and the public, but they all consist essentially in the 
observance of the utmost cleanliness, the sterilisation of all 
apparatus employed, aud perhap.^of the milk itself, scf as to, 
exclude allfcacteria that might set up irregular fermentations; 
the removal of a portion of the fat and the addition of soi^e 
milk sugar ; and the greatest care in the prejJ.ration^oTthe 
special ferment, which should approach as nearly* as possible 
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to a pure culture of the specific organisms necessary fory the 
production of alcoholic fermentation, that the back Ha 
ordinarily present in the milk^-nd derived. from the air are 
incapable of effecting. 

Dr. Paul Vieth, whose procedure was based on thau of Dr. 
Jagielski, not only studied the methods practised in Russia, 
but took advantage of the presence of a herd of Steppe mares 
with their Bashkir attendants at the Health Exhibition he’id 
in London in 1884, to prepare koumiss in England from 
mare’s milk, and to employ it as a standard in his experi- 
ments with cow’s milk. His cow’s milk koumiss received 
the highest commendation from Russian physicians and 
competent judges, who pronounced it in no way inferior to 
the genuine article, over which it possessed the advantage of 
far greater stability. Messrs. Welford and Sons, Ltd., of 
Elgin Avenue, Maida Vale, prepare a cow’s milk koumiss fully 
equal to that of Dr. Vieth, and apparently identical with 
those described on page 164 as “full” and “medium,” but 
their, arises are hot public*. This is, however, a matter of 
little importance, since the composition of all undergoes 
changes, progressive though slow. The only essential differ- 
ence is in the percentage of alcohol, which does not approach 
that in mare’s milk koumiss until fermentation has been 
kept up for over three weeks, and never equals it. This is 
a difference which, for some therapeutic and dietetic purposes, 
constitutes a real defect, and which it is to be wished could 
be overcome. The following analyses of the Russian koumiss 
taken from Dr. Stange’s work, of that made from mare's 
milk by Dr. Vieth in 1884, and of the different kinds pre- 
pared from cow's /milk taken from Mr. Richmond’s work, 
exhibit these differences very clearly and illustrate the 
changes effected in the several constituents of the milk by 
fermentation as well as the different rates at which the 
'changes proceed in each. * * 

From the first table by Dr. Stange it will be seen that by 
abWflr ihe end^of the first day the destruction of the sugar is 
complete ; the alcohol and lactic acid, having attained their 
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maxima, Remain Itationary, the only changes recognisable 
after* t fte thirtieth hour being an increase of the free carbonic 
dioxide and a reduction i*i the amount of proteids, due, 'as 
Lochmann showed, the partial peptonisation of the casein 
and albumen, which are converted into parapeptone and 
peptone respectively. • 


i)ii. STANCE’S ANALYSIS of' KOUMISS FltOM THE MILK 
OF MAKES, PREPARED ON THE STEPPES 



TO esh 
male's 
nulk 

0 

Koumiss 
after 6 
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tlOll • 

Koumiss ! Koumiss 
aftei 18 1 after 
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tloll 1 tlOll 
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I #5 

1.95 t 3-oo 
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Carbon dioxide 
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070 
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Lactic acid 

0 00 

O 
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0.64 

Milk sugar 

5 - 10 

I.8S 
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0.00 

Case'll and albumen 
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2*25 

2 20 

2.00 

1 .60 

Fat . 

I QO 

I. (JO 

1 90 

1 90 

I 90 

Knit- 

1 

O.5O 

! o -45 

^•45 

0 40 

0.40 


The diminution in the percentage of salts is not easy of 
explanation. If not an error oi observation it is nrobably 
due* to the breaking up of the citrates, which, according to 
Soldner, constitute 33.07 per cent, of the toted salts, and the 
conversion of the citric acid into carbon dioxide, which 
continues to increase after the alcoholic fermentation has 
ceased through, the exhaustion of the sugar. 


ANALYSES OF KOUMISS PREPARED BY DR. VE PINTS PRO- 
CESS FROM THE MILK OF STEPPE MARES IN LON ION 
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Water . 

9 1 43 

9 2. J 2 

92 07 
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2 0 93 

2.98 
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0.28 

Casein . 
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0.85 

0.88 

Albumen 
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0.24 

Albumoses .... 
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0.76 
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» Fat 
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Ash .*.... 
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Full Koumiss. I, Medium Koumiss. Whev Koumiss. * Diabetic Koumiss. * “ Russian Kouftaiss.” 
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Water . . . 89 32 Proteid . 1 • -2 56 

CO* 2 - . .,.83 Sugar (milk). . 4.38 

Alcohol . 76 Fat - 2 05 

Lactic acid . .47 
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Co^jaring the^ with Stange’a analysis we note, besides 
the^lcAver fermentation, that the destruction of the sugar 
was not compete evjm sfl late as the twenty-second day, 
when consequently t#ie percentage of alcohol had not quite 
reached 4he possible maximum which it did in the koumiss 
examined by Dr. Stance on tlie Steppes. Dr. Vieth did not 
estimate the C0 2 evolved in the fermentation, but distin- 
gutshed the several proteids. 7 he apparent fluctuations in the 
percentages of some of the constituents would be accounted 
for if, as is probable, the successive samples were not taken 
from the same milk as those of Dr. Range’s certainly were, 
and tlfb same may be assumed of the following analyses by 
► Dr Vietlf of different kinds of koumiss prepared by him 
from cow’s milk, and with one exception still supplied from 
the laboratory : • 

Kephir is a preparation of a similar nature, obtained by 
means of a different fcrnTent, known as kephir grains. The 
following analyses are given by different authorities : 


• 
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• 
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64 
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Casein . . . 
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Albumin 
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•07 

Albumoses 

• 10 

1 -°67 .1 

•$5 

Ash . 0 j 

.08 
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1 



The amount of fat given by Hamftiarsten is remarkable. 

When the fame of the “ koumiss c^re ” first reached 
Central and Western Europe, its results were, like tjiose of 
other cures, overrated by the exponents of the treatment, 
mostly medical practitioners interested in, if not themselves 
thfc proprietors of, “ establishmer^s ” and “institutes 4 ’ for 
carrying it* out. Those who had set up in Samartf and 
Orenburg availed themselves of the glamour attaching to the 
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Far East, the clear dry atmosphere, the sweet-scented pastures, 
apd the wild life of the boundless Steppes, to represent these 
as indispensable conditions; while such, as circumstances 
detained at Moscow or St. Petersburg maintained that, 
suitable as those regions would be for sanatoria for eonsump- 
tion if they were more accessible and civilised, the treatment- 
might be pursued with equal success in any healthy locality 
where genuine koumisst-and pure fresh air could be had. 
The use of cow’s milk rendering a supply of koumiss equally 
available throughout the year and the introduction of more 
stable forms have led* to a much wider use and a more 
critical estimate of its value. The pioneers of koumiss 
taking the famished Tatar as an example, compelled their 
patients to swallow enormous quantities, /en litres or more in 
the day, and little else except fat mutton in the way of food 
or drink ; but at present it is rarely that one is asked to exceed 
five litres, and a reasonable variety of foods, is permitted. 

It is now allowed by all that koumiss is not a drug, but a 
nutritive, digestible food and drink, although containing no 
'very considerable amount of dry solids compared with 'the 
fluids. It is, iri« short, appropriate to the same class of cases 
as milk, over which it has the advantage of the greater digesti- 
bility of its partial ly-peptonised proteids, the presence of a 
r small quaut-ity of alcohol, and the refreshing effervescence. 

Combined with the open-air treatment it has been found to 
♦ give e^ellent results in tuberculosis of every kind, in con- 
valescence after wasting diseases and nervous exhaustion. 
The older wrjters not only enjoined a very restricted diet, 
but enumerated many ciiseases in which it was contra- 
indicated. At present the diet is regulated entirely by the 
disease* and the •patieut’s general condition, the koumiss 
being looked on merely f a3 an extra or addition ; and there 
are few diseases in which it would be deemed hurtful, unlesS 
t some 'forms of heart disease, epistaxis, haemoptysis, dysentery 
and diarrhrea, though in enteric fever Sambrachitsky obtained 
t he bes t results. 



CHAPTER XI 


THE RELATION BETWEEN MILK AND 
DISEASE 

When one considers how many diseases have already been 
proved, whilst others are suspected of being, of bacterial 
origin, and that milk is one of t the best of culture media, 
especially for the pathogenic forms, and is very prone to 
changes of a putrefactive and fermentive nature, vith the 
production of ptomaines or poisoilous alkaloids, and lastly that, 
quite apart from snob specific infection or fermentation, the 
secretion is influenced in various ways beyond the power of 
the microscope or analysis to determine, as by febrile dis- 
turbance, disorders of nutrition, including the excretory 
functions, and even by mental emotion, one cannot wonder at 
its being often unwholesome, or even poisonous under certain 
conditions, and a frequent vehicle of specific disease. 

Apart from the ordinary souring of milk, and the putre- 
factive changes, set up by the Bacillus coli com m unis aud 
other saprophytic bacteria, a remarkable phenomenon has 
been observed in miik when subject to tfre agitation of 
transport in hot weathei, without having been previously 
refrigerated, in the production, doubtless by bacterial agency, 
of a ptomaine giving rise to vomiting, purging and prostra- 
tion which, in a classical instance, occurring at a hotel in 
New York and investigated by Professor Victor* Vaughan, 
was isolated and found to be identical with that which he 
had previously obtained from some poisonous cheeses, and he 
had accordingly called Tyrotoxrfa. He consequently camei;o 
the conclusion that it had not, as he then supposed, been 
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formed in the cheese, but was already present in the milk 
from which the cheese had been made. 

Milk is more or less unwholesome when taken from tv cqw 
suffering from any febrile disturbance, inflammatory affec- 
tion, or from fatigue, fright, or over driving. 

Fermenting fodder, as brewers’ and distillers’ grains? silage 
or sour mashes, render the milk apt to sour early, and, even 
before it has undergone any perceptible alteration, to induce 
diarrhoea in infants ; and such food is prohibited in the con-i 
tracts made with the farmers by the better class of dairy com- 
panies, condensed milk factories and creameries. 

Specific diseases communicable by milk include (i) diseases 
common to the cow and to man ; (2) those primarily of the 
cow but communicable to man; and (3) those of man {a) 
under certain conditions, communicable in a more or less 
modified form to the cow, and (b) diseases peculiar to man, 
of which the milk contaminated by the addition of water 
containing the bacilli, by the hands l of the milkers or by 
exposure to the infection in sick rooms, becomes the vehicle. 

Of specific diseases common to the cow and man, cora- t , 
mw&hjibie by milk, the most important, and indeed the only 
undoubted exam pip is tuberculosis. Diseases of the cow 
communicable to man are foot and mouth disease, with- 
out any modification of characters, also anthrax, pleuro- 
pneumonia, and some others, both general and local. 

The only disease of man that has been proved to be com- 
np unicable c to the cow, and retransmitted to human beings 
by the milk of t*hq affected cow, is scarlatina ; but those of 
which milk is the passive vehicle only are the most numerous, 
including at any rate scarlatina, diphtheria, enteric 
(typhoid) fever, apd possibly cholera. 

Many attempts haw recently been made to revive the belief 
in the non-identity o£ human and bovine tuberculosis, 
and thus to impugn the soundness of the statistical evidence 
in favour of an increase in$the intestinal tuberculosis of 
infants, concurrently with a reduction in every other form of 
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the disease at ail ages, and assumed to be connected with 
their larger consumption of milk in its natural state ; but it 
cannot be said that they have been successful. Formerly 
the uualists took .t^eir stand on the different appearance 
presented to the naked eye by u the grapes,” or “ Perlsucht ” 
(i.e. } pearl disease) of the Germans, in the cow and of tuber- 
cular pleurisy in the human^ subject, but in 1901 Koch, who 
had been the first to isolate the bacillus and to demonstrate the 
r^al nature of tuberculosis, appealed to a series of experi- 
ments carried out by him and, as he said, confirmed by those 
of others in America. He failed to induce tuberculosis in a 1 
number of cattle, either by inoculation with cultures of the 
bacilli, or by adding to their food, for several weeks con- 
secutively, tuberculous matter or tissues from human subjects; 
yet these, or similar animals, proved very susceptible to 
infection bv like means when bovine instead of human 
tubercle was used. 80, too, in animals of other kinds — 
rodents, monkeys, &c.. tfie bovine was aiways more virulent 
than the human tubercle. 

J 3 ut admitting that his experiments q*i cattle were con- 
ducted with the utmost care to ensure success, it cannot be" 
denied that in other hands, equally worthy of confidence, 
similar experiments have been completely successful. Under 
any circumstances negative results prove little, but when 
they are opposed by positive they simply indicate the pre- 
sence of some factors, conditions, or circumstances, known or 
unknown, conspiring to defeat the result. The converse- 
experiment of the intentional inoculation. of man with 
bovine tubercle was, of course, inadmissible^ although it 
alone could give an answer to ^he question of man’s 
susceptibility to infection from the cow ; but several instances 
$re on record of infection following accidental inoculations 
under circumstances differing little, if art all, from those of 
scientific experiments. 

Tt is well known that pathogenic bacilli acquire of lose 0 
virulence ddring cultivation in different media or in the 
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bodies of different species of animals, and^ all that Koph’s 
experiments show is that the bacillus of tubercle posseeses^jr 
acquires in the bovdne organism an intensified virulence, wall 
seen in the case of other animals, as tficxikeys, inoculated 
with it; and if so, why not in man? He proves too much 
for his own purpose, for while hp has not disproved the sus- 
ceptibility of man to bovine tubercle, he has even suggested 
that it may be more virulent to him than is his own. 

Again, he endeavoured* to refute the hypothesis of infec- 
tion through the ingestion of tuberculous milk by arguing 
that in such cases the mesenteric glands must necessarily be 
the primary seat of the* disease ; whereas, frequent as is this 
form of tuberculosis in infancy as compared with adult life, 
it is* rarely a primary condition, the lungs and other organs 
being ‘also and probably already involved. This reasoning, 
however plausible, is not fco-nclmdve, for the evidence of the 
communicability of tuberculosis by yie ingestion of tubercu- 
lous milk is in the case of rodents overwhelming, and in that 
of calves has been established beyond dispute, so that we are 
not justified in saying more# than that the intestinal canal 4s 
not a favourable inlet, still less does it present a favourable 
nidus for the tufcferele bacillus, which, if it gain access by that 
channel, appears in the majority of cases to be carried by the 
lacteals, the thoracic duct and the veins to other organs, as 
the brain or lungs, where the conditions are most favourable 
to their development, the intestinal glands becoming impli- 
cated 1 sifter, when the general vitality has been impaired. 

In short, the ’essential identity ft)f the tubercle bacillus and 
tubercular dissasd in the^jow, in man, and in other animals 
is indisputable, as is its communicability by means of in- 
fected milk amon^ other modes and vehicles ; and, lastly, 
experiments seem to indicate a greater virulence in the* 
bacilli of the bovina’disease alike to animals of the same and 
of cither species, including man himself. 

• Th§ transmissibility of btmne tuberculosis to man both«by 
ingestion of tuberculous milk and by inoculation has been. 
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demonstrated agiin and again by experience, having the 
fonpebf experiment. One of the best known and most con- 
yincing is that r^pQrted'by Or. Ollivier, a story of thirteen 
girls, scholars of Dames Blanches at Chartres, of healthy 
parentage, and all previously enjoying good health, who, after 
having been some years m the school, fell ill in rapid 
succession, five of them dying of acute tubercular disease. 
Or. Ollivier, suspecting the milk,#had the cow kept on the 
premises slaughtered, when well-marked tubercle of the 
udder was found. Dr. Nocard also reports the case of the * 
daughter of a medical man at Bern* 1 , a remarkably fine girl, 
who tvith her parents was in the habit of # spending every 
Sunday at a farm-house. She died of intestinal tuberculosis 
primary and extensive, and four of the five cows belonging 
to the farm were found to have tubercle of the udder. 
Similar, though perhaps less striking cases have been re- 
ported by Jolme, Demme., Stang, Leonhardt and Sehuppen- 
hauer, among others ; and Mazyek Itevenel, of the Sanitary 
Board of Pennsylvania, in 1900 describid five instances of 
tuberculosis of the skin produced by accidental inocuUDSBu ' 
in men, four of them veterinary surgeons^ through wounds 
contracted in cutting up the carcases of tuberculous cattle. 
Every one no doubt has often drunk the milk of cows 
suffering from tuberculosis of the udder, but only the more* 
susceptible have contracted the disease ; though Kunth and 
Ostertag, experimenting on guinea-pigs, found Wiat th«* 
quantity drunk was an important factor in the infection, and 
very few, except infants, take habitually iarg£ quantities of 
milk as such. 

As to the proportion of cows whose milk contains the bacilli 
0 we have a considerable number of cbseiAations. Professor 
Sheridan Delepine, at Manchester* found tubercle bacilli in 
* 16 of 432 samples of milk taken from dairies in the city and 
ujider sanitary supervision, the proportion being only *3 7 pej* 

^ cent. ; but in 16 of 91 samples of country milk, and in 1 of 93 
‘ taken at the railway stations, equal to 17 Qpr cent^and^iS 
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per cent, respectively ; more recently, he has found the pro- 
portion to be 25 per cent., and Dr. E. Hope at Livsrppol 
found them in 7 of 24 samples, 01 ^ 28 per c6j1g. Hamilton, 
Boyce, Woodhead and Delepine, in thkir observations at 
Liverpool, found the proportion to be 29 per cent. Bollinger 
at Munich found 16.6 per cent., Martin in Paris 33 per cent., 
Bang in Copenhagen 15.5 percent., the Municipal Laboratory 
at Paris, 40 per cent., Peters in Boston, U.S.A., 33 per cent,, 
Piorentini in Milan, 10 per cent., and Obermeier in Berlin, 
l where the inspection of dairy farms is practised, only 7.5 
per cent. Obermuller, however, found 8 out of 1 3 samples 
from one large dairy in Berlin infected, and J tiger 7 out of 
100 consecutive samples delivered to a hospital in Konigsberg. 

Attempts have been made, notably by. Koch himscif, to 
invalidate the conclusions of the late Sir R. Thorne-Thorne, 
from the increase of intestinal tuberculosis in infants of late 
years, while every other form of the disease has diminished 
remarkably at all ages, on the ground that were such 
increase due to the more general use of cow’s milk, the 
'hlifcTSGinal disease would be in most cases primary, instead ©f 
being usually secondary to deposits in other organs. But 
Nocard’s experiments with the bacilli of glanders proved 
beyond question that infections by no means necessarily 
^manifest themselves at the point of inoculation or entrance, 
and thus tubercle bacilli taken in through the villi of the 
stomach gind bowePmay pass on and find a lodgment in 
other organs where the condition Sofor their development are 
more favourable. J et primary intestinal tuberculosis, though 
not of frequent occurrence in infancy, is infinitely rarer in 
adultB. German medical literature, with its Centralblatter , 
rarely misses any observation of interest in that of other 0 
countries, yet Behrens could find but two such cases down 
to the year 1894; and though others have been added since, • 
as that Rioted by Ollivier frocn Berne, they are so few as to* 
be practically unknown. On the other hand, Bbltz found 
eleven cases of the nrimarv disease in 176 nost-mortAnf * 
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examinations of Children with intestinal tubercle. Gravitz, 
be|jjve«n 1876 and 1888, at the Charite Hospital at Berlin, 
found 10 prim&fyaiyl 20« secondary cases, and Biedert only 
16 of exclusively intestinal tubercle among 3104 children 
dying of tubercular affections. These, few as they may be, 
are numerous indeed when compared with the cases occurring 
in adults, and are, moreover,* only those in which the intes- 
tinal disease existed alone, 01* greatly in advance of the few 
deposits in other organs, and probably represent but a 
minority of those originating in the bowel ; for when tubercle 
was, as it is in most fatal cases, widejy disseminated, it being 
impossible to say with certainty which was the original 
focus, tlrti cases were assumed to be secondary as regards the 
bowel, though it was quite as likely that that was the 
primary seat, and the pulmonary disease secondary thereto. 

There is no doubt that during the last fifty years bovine 
tuberculosis lias increased enormously, especially among 
cows ; and during the same period the mortality in England 
from abdominal tuberculosis of infants jmder one year has 
alao increased by 27 per cent.. 4278 males and 3^54 feuiuk# 
of 1,000,000 children born dying from ^Jiis cause within 
the first year, mostly between three and six months from 
birth. In the second year the mortality falls to one half of that 
in the first year, and from this time sinks rapidly. 

The prevalence of tuberculosis among cattle may be 
estimated by the numbers reacting to th$ tuberculin test, oij 
by the presence of tubercl^ visible to the na^efl eye, but the 
figures available, for the most part, incluc^ oxen, who, from 
their more natural and out-door lifS, are far less liable to this 
disease than dairy cows. Confining our attention to the 
latter, we learn from Mr. C. Hunting*, F.R.C.V # S., that 
25 per cent, of those in London and 40 per cent, in Edinburgh 
•reacted, the average in Yorkshire, Durham and Midlothian, 
Having been about 25 per cent. #In the German slaughter- 
houses abfout 35 per cent, of the cows presented some 
f evidence of tubercle, the proportion rising with the age to 
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99 per cent. These figures include the mc^t trivial deposits, 
as in the bronchial glands, though, of course, in the nijijhrity 
the disease would have extended ir^ course of time. f 

But the only conditions certainly repd’ering the milk U 
source of danger, especially to infants and invalids, whose 
powers of resistance to infectiomare least, are cases in which 
the udders are actually involved, and these are fortunately 
but a small minority. Thus in Prussia and Saxony, of the 
cows recognised as tuberculous aft( r slaughter in the years 
1891 to 1897, only 1.35 were found to have tuberculous 
udders, but Prof. Osterta believes that in generalised 
tuberculosis the udders are implicated in from 5 to per 
cent, of the casffj. « „ 

Taking dairy cows collectively, Prof. Stockman 
found 'that, among 300 examined there were 6, or 2 percent., 
with tuberculous udders, but Messrs. Young and Walker, of 
Aberdeen, found 8 out of 77, or 10 ]$er cent. These figures, 
coupled with the irresistible evidence of the fact that tuber- 
culous milk may be, and is, a means of communicating the 
^(Ji^ase, should convince the most incredulous that the danger 
is real and great. 

Foot and Mouth Disease has been proved to be 
communicable to man through drinking the milk of affected 
animals. Prof. Johne tells how in a district in Uermany 
where the disease was prevalent, the occurrence of numerous 
cases of “pneumonia” accompanied by eczematous or her- 
metic e&ptioias, and occasionally fatal to young infants, 
attracted his a{tention, and in Oldenburg’s Handbuch des 
Gesimdheilsive&eus lie relates how two young medical men and 
a veterinary student each drank a litre' of milk from infected 
cows daily, until ^on the fourth or fifth day they were 
attacked with febrile disturbance, pulmonary catarrh, and * 
eczema of the face, hands, and feet. The same milk when 
boiled jvas found to have been rendered harmless. •> 

• Of ijie diseases of man communicable to the cow, and by- 
her to man again, one only is at present known, vis^, f 
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scarlatina. Otif knowledge of the subject dates from the 
clas^ic^l investigation by Sir W. H. Power, Medical Officer 
to ftie L ocal CiQ^rnmrnt Jdoard, assisted by Dr. Klein and 
the late Dr. Camefojt* Medicabpfficer of Health of Hendon, 
into a widespread epidemic of scarlatina in Mnrylebone, 
St. Pancras, and Hampstead* in the year 1885, and practi- 
cally conlined to the customers of a particular dairy farm at 
Hendon, The farm had been.for several years regularly in- 
spected «by Dr. Cameron, the water-sfipply was taken from the 
mains of the West Middlesex Company, the sanitary arrange- 
ments of the sheds, and those fyr dealing with the milk, 
scalding and steaming the pails, and the supervision of the 
persons employed as well as for life reporting of cases of 
infectious diseases Lot only in their families, but in those* of 
other persons hi tlfh neighbourhood unconnected with the 
larm were practically perfect. Yet at a time when there 
were no eases of scarlatina on or near the farm the disease 
broke out simultaneously in four se| .irate localities in 
St. Pancras and Mnrylebone, and about a fortnight later in 
Hampstead, while in the two former districts there was aiy 
Intermission, a period of ten days, during which no fresh 
cases appeared ; and after the sale of the miffv had been pro- 
hibited, and the epidemic was abating everywhere, some of 
it was clandestinely given away to poor families in Hendon 
with the result that it appeared simultaneously in about half 
a dozen separate households, and disappeared so soon as this 
irregularity was detected and stopped. It was **videBt that 
the milk was the sole and direct source of the* infection, the 
only question was as to how the miyt itself* became infected 
in the ascertained absence of any cases of scarlatina in the 
neighbourhood of the farm. Further inquiry revealed the 
fact iliat the whole or nearly the jvhole of the cows had 
suffered during the period in question from an ailment 
attended by some febrile disturbance, so slight, however, as 
not«to sensibly affect their appetites or yield of milk* but # 
manifested by a peculiar vesicular or pustular eruption on 
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the udders, leading to ulcers which formed scabs tliat^ sub- 
sequently dried and fell off. The disease was introdsce^ by 
two cows bought in the market 'and .added' to the herd a 
week prior to the first appearance of scarlatina among the 
customers, and by two others purchased a fortnight later. 
It was evidently highly contagious, nearly every cow in 
those sheds being attacked. The third shed, the milk from 
which was distributed in Hampstead, remained free until, a 
few days before it was decided to stop the sale, some of the 
affected cows were removed thither, with the result that scarla- 
tina broke out in that district also. Dr. Klein then took up 
the inquiry, inoculating cows and calves with the discharge 
from some recent ulcers, or with subcultures of the micro- 
cocci .obtained therefrom, producing in eqcli instance a disease 
identical in every respect with that of the original cows. They 
suffered from albuminuria, and the kidneys exhibited anato- 
mical changes identical with those in the human kidney after 
scarlatina. The discharge from the ulcers and the blood 
swarmed with streptococci indistinguishable from those of 
scarlatina. Cultures of these inoculated into rodents and 
other animals ^r mixed with their food produced in them 
symptoms identical with those caused by cultures of the strep- 
tococci of scarlatina. In fact, the demonstration was complete 
of the pathological identity of the Hendon disease with scar- 
latina, even to the unintentional experimentation on the chil- 
dren of the dairyman’s customers, the infection of the Hendon 
disease inducing scarlatina in them, and that of scarlatina 
causing the phenomena as did the Hendon disease in 
calves, and lastly, the eflects of the two on other animals were 
indistinguishable as were the appearances of the microbes 
themselves. Sinde that time several other outbreaks of scarla- 
tina have been traoed t<* milk supplies from dairies in which, 
the cows were found to be suffering from the same eruption 
on ttfe udders, and no other source of infection could be dis- 
covered in cases of scarlatina among the perso'ns connected 
vith £he farnp or with the distribution of the milk. 1 
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But by far the larger number of outbreaks of scarlatina 
an c^of •diphtheria traceable to milk-supplies arises from direct 
contamination of the milk, either by the milkers or from the 
presence of cases (rf these diseases in the families of the 
milk vendors, especially when the parents of the patients 
serve in the shops handling their children and the milk 
by turns, though these casesf will in future be checked by 
universal compulsory notification. 

Enteric Fever (Typhoid) is also spread by milk, 
though probably always through the addition of specifically 
contaminated water. There is at present no evidence of the 
susceptibility of the cow to enteric fever, though as a large 
drinker of water, often highly polluted, her opportunities for 
contracting the disease are such that if she were susceptible 
she could scarcely escape. I11 evei,y outbreak that has been 
investigated since the classical case of Cattermole’s Dairy, 
Islington, in 1870, reported by the late Dr. E. Ballard, the 
supply of water for dairy purposes has been taken from a 
well communicating with and polluted b^an adjacent cess- 
pit* by leakage, overflow, rat holes or percolation, or in a few 
instances exposed to the inflow of storm ant^ surface waters, 
while in a very large proportion there have been cases of 
enteric fever in the farm-house or among the persons 
employed in the dairy, sometimes unrecognised, sometimes 
wilfully concealed, by which the milk may have been directly 
infected, and through whose excreta the well hq^ been 
polluted. # 

The pretext of the dairyman is, of course, that the water 
was not added for fraudulent purposes, but merely used for 
washing the pails and *• churns,” though wljen, as is frequently 
done, the rinsings of the pails are addotf to the jnilk it 
becomes only a question of quantity Still, considering the 
rapid multiplication of bacteria in milk, it becomes conceiv- 
able that those present in the few«drops of water left ih the 
paif might saffice to contaminate the entire volume of ntilk. 



CHAPTER XII 

THE DAIRY 

The extent and equipment of the dairy depend on the 
character of the work carried on therein. The minimum 
recjniremenfs being those of the farmer who send*, Ins milk 
every ^morning and evening by road or rail direct to London 
or other large towns, nightly consigned to certain regular 
customers, either dairy companies or private firms, wholesale 
dealers with whom he contracts to supply a fixed amount 
according to the time of year ; any excess being often sold 
openly at the tenjiinus as “accommodation milk” to such 
of the wholesale traders as may want mure than their 
ordinary supply, or to small dealers who depend entirely on 
this casual source, which is always available. 

The maximum is that of the country gentleman's establish- 
ment, where the daily consumption of cream and butter as well 
as of milk by a large household and the dependants is provided 
for on fhe premises, any surplus being sent to market or to 
tradesmen in the nearest town ; ai^d that of the dairy farmer, in 
the full meaning of the word, who sells not only milk, but cream 
and butter, or lays himself out chiefly for butter manufacture. 

The first needs, only a room for cooling the milk as it is 
brought in by the milkers, and measuring it out into the 
churns, and another 1‘oiv washing the empty churns if that 
has not been done with better appliances by his customers,; 
whereas the latter must hswe other rooms for storing, for the 
separator and the churning, working and making up of the 
bjatter, and a boiler for steaming the churns and cleanings o¥ 
all theutensifs employed in Jhese processes. 
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Tl^e first essenftals of a dairy, large or small, are that it 
sliaU Ue clean, cool, and airy ; and where milk is stored and: 
cream and butter are made, that the temperature shall be 
uniform and under (Jbmplete cofitrol at all times of the year, 
viz., 50 «F. to 55° F. 

For this purpose it is desirable that it should be so far as 
possible sheltered by buildings and perhaps also by trees 
f »m the direct rays of the sun. Jfhe walls should lie sub- 
stantially built, and the windows restricted to the north and 
north-east aspects, but of ample size and opening to at least 
half their extent. In the smali dairies used simply for 
receiving the milk, refiigerating and straining and sending 
» it oil to the railway station, perfect cleanliness, the light 
necessary^to ensure this, and free ventilation, with the' ex- 
clusion of sunshine, insects, an<j dust, are all that are 
required. But in larger and more complete establishments, 
which are in constant use for storage, creaming, and butter- 
making, much care must be given to the details of con- 
struction. • 

f ) ater \VnUs . — The walls should be hollow, 1 bonded at 
regular intervals, and the intervening airspace ventilated 
above and below, affording protection against extremes of 
external heat and cold. 

Windows . — For the same reason the windows should be 
double, with apertures for securing the ventilation of the 
interspace when they are closed. Perhaps the vtjj’y best, 
construction is that in whicji the outer consisfs*of two sashes 
hinged to a (vertical) mullion, and opening outwards like 
doors ; the inner of three sashes? of which the upper is 
hinged on its lower side to the (horizontal) transom, and let 
down by cord and pulleys, and the lower tfro fixed vertically 
- to the mullion, and opening like theouten sashes, but inwards. 

here should also be a wire gauze screen fixed, like the outer 
sasjres, to exclude dust and insects* while admitting ail* when^ 
J)he windowl are open. 

ftoof' There will, however, be little gained by the best 




Fig. 20. Model Daisy 
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position and construction of the window# if the sun’s rays 
beat on the slant of a single roof. The entire build ifig,*or at 
any rate all rooms in which milk, preafti, or butter are stored 
or dealt with in any way, should be celled, an ample space 
being left between the ceiling and the roof, and freely 
ventilated. With a high-pitched roof this space may take 
the form of a loft, the windows uf which should be fitted with 
wooden or thick glass louvres, in place, of sashes, so as ( to 
admit of a constant movement of the air. It might be used 
as a storeroom for spare pans and implements, but. should 
never be allowed to degenerate into a lumber room. 

Verandah . — The outer walls may with great advantage be 
further sheltered from the heat of the sun b\ a cverandah 
carried round the building, the roof of which may be con- 
tinuous with the slant of that of the building itself, in the 
smaller dairies attached to gentlemen’s houses ; or, especially 
in large establishments, independent of it., and, resting 
against the wall at the level of the ceiling. In the former it 
may be made to add to the picturesque appearance of the 
building, road in afl it must, of course, be well paved. ^In 
such a verandah the empty churns should be stood after 
having been cleansed. 

Cellar. A cellar beneath the dairy may be utilised as an 
ice-house. 

c 

Wall surfaces . — In the rougher form of dairy it will be 
sufficient if the walls are lime- washed at regular intervals, 
but in She better class glazed porcelain t iles, or other imper- 
vious, non-absorbent and washable surface material, is in 
every way preferable. • 

Floor . — The floor should be at least six to twelve inches 
above the level ofiflie ground, and should also be impervious 
and free from all inequalities, no material being so good as 
fine smooth concrete. Tiles are not to be recommended, 
Since the spaces between tjjern afford lodgment for spilt milk, 
•providing a soil for the growth of bacteria, which, drying and 
floating in the air, may either by themselves or their spone# 
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contaminate the milk standing in open vessels. The floor 
should be washed down daily, and the washings conveyed 
away by open gutters or channels of* half pipes of glazed 
earthenware, not by grids oii*gulleys, mto drains beneath, 
from which effluvia may enter, any such being outride the 
building. * 

Warming . — To maintain a temperature of 50° to 55 in 
cold weather, some form of. artificial warming will 
necessary. Open fires are not easily regulated, and since in 
a complete dairy there will be several rooms, and a boiler is 
required for scalding the ckurns and vessels, the warming is 
best effected by hot water or steam -pipes carried round the 
building from the adjoiniAg boiler-room. * 

li&jms. In a complete dairy there should be (1) a 'room 
for utensils, (2) a boiler-room, (3) a larger one for .the cooler, 
separator, churn, and butter-worker, and (4) another for 
storing milk and cream in open pans. 

Water-supply.- A cistern into which water is pumped 
direct from a well, or laid on from a public service, should 
_be fixed on the floor of the ldft, or if there be none, near the 
ceiling of the machine-room (3), which is the coolest, but 
not so near as to render its inspection and occasional cleaning 
difficult ; it should not be so large as not to be quickly 
emptied, and when supplied from a public service, the water 
should be admitted by a tap, not a ball valve or cock, other- 
wise the water will acquire by standing the temperature of 
~the room ; whereas a small cistern may be emptied and 
refilled with really^cold water whenever the refrigerator 
is used for cooling the milk, which cannot be done at all 
satisfactorily if the temperature of the water is above 45 0 or 
48° at the utmost. 4 

. Refrigerator, or Milk pooler . — As the milk is brought 
in warm from the cow and within ten minutes of milking 
it Should be strained though muslin and poured intd 
largp vessel or tank fixed immediately &bove t£e 
refrigerator, down the surface of which it runs in a thin 
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cascade, while c%ld water traverses the channels in the 
interim? of the apparatus from below upwards, the out- 
going water which Ifcis abstracted the heat from the milk 
being (conveyed away by a pipe or 
hose, and used for any other purpose, 
as feeding the boiler, washing utensils, 
or fitting drinking-troughs in the 
yard. •There are several patterns of 
r^frigerator, # but Lawrence’s is without 
question the best. The effect of rapid 4 
chilling, if* carried out within 5 to 15 
minutes from its being taken from the 
cow, is to retard the Souring by 12 to 
36 hours, and is absolutely indispen- 
sable if the milk 
has co be sent 
Any distance by 
road or rail, 
since without 
such jfrelimi- 
nary treatment 
it would, after 
prolonged agita- 
tion, especially 
With Milk Tank and Churn i n hot weather, 
be sour, curdled, 
and unfit for consumption, not actu- 
ally poisonous, from tbe formation of 
an alkaloid known as tyrotoxin. Where 
ice is to be had the addition of some to 
the water in the cooler would be desir*- 
able in hot weather, and where st<^m- . Fig. 26 . * 

.power is employed for working the 
Separator an ice-making mf^hine » 

might be added providing a constant supply of this article fof 
•the table, as well as for keeping the butter cool and fresh. 




Fig. 25. Lawrence’s 
Refrigerator 
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The separator is also indispensable jn dairies where 
cream and batter are made, some form of this apparatus 
having- almost everywhere superseded tlie pnyiitive metlfod 
of skimming off the cream t^rit rises Spontaneously. Not 
only is the cream much greater in volume, but it is thicker 
and richer, the fat being almost* entirely removed, and the 
new process presents the further advantage that it is 



Fig. 27. Cylindrical “Laval” Cooler 
(May be used for warming also) 


^jomplet^fl while the milk is still sweet and fresh, so that 
the separated mflk, unlike skimnfed milk, is free from the 
least trace of sourness, an$ provides a wholesome and agree- 
able drink. 

The action of thf ^separator or centrifugaliser is based on 
tjie fact* that when a mobile mass composed of particles of 
different densities is ’made to rotate with great rapidity the 
heavier. particles tend to fly outwards, the lighter remaining 
ii the region of the axis. r fhere are several patterns, but the 
principle of all is the same ; a cylindrical vessel, rotating q.t < 
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the rate ot 2oo§| to 7000 revolutions in the minute, into 
whfb]j % the milk is run in a continuous stream, the lighter 
portion, or cr^tfn, bting # drawn off by a pipe dipping into 
the centre, and {/heavier, ©p separated, milk consisting of 
the water, casein and sugar leaving by another pipe near the 
margin (Tigs. 28, 29 and 36)). 

A still heavier and viscid portion, the separator slime 
consisting of particles of dipt, epi- j T) 

thelial cells from the •milk-duct^, B IHBj 

mucus and pus cells, if any be 
])resent, together with bacteria, lilt | illlllllllM | , 

adheres to the walls of the vessel, 
and, remaining behind when the f 
process is completed, is removed by 

Closed separators, the •cover* of 11 /f 5 fflir]§ 
which is perforated fo» the passage ml vigljil H 
of the feed-pipe only, as the Alex- 

andra, deliver a cream slightly ^ 

partner, i° ¥. to 2 ¥., thar> the * 

milk. Open ones, as Burmeister |IH 

and Wain's, with no cover, allow * III IB ^ 

of a considerable cooling of the 

cream by the air-currents produced 

by the rapid movement t, , the extent Ki)J _ 28 Kakmkus ' Aipa * 
of io° to 15', or even 20° ¥, ; and # Laval Separator 
the semi-closed, as the Alfas, the For SmalUr Dairies (10 to 3? 
cover of which has an aperture * (IowH ) 

large enough to permit of air beipig drawn hi, will cool the 
cream by 4 to 6°. ¥. 

There is, of course, no sharp line of Tlfmarcation between 
the cream and the milk, the density of the cream* obtained 
depending on the zone from which it is taken. If a very 
•thick cream, that is one containing the largest propgrtkm of 
f&t be wapted, it must be drawn from as near the eentre «s 
possible ; and the friction £ue to its viscidity being great, 
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separators which discharge it through a sinfple aperture slyq 
preferable to those that do so through a pipe ; but wlmi yie 
cream from its thickuess amounts «fco nj> moi^ than 6 per 
cent, ot the volume of the milk, the quantity separated in a 
given time will probably not exceed half of that ?f thin 
cream that would be produced inMie same time, and a larger 



'ig. 29. Fakmeks’ “Alfa” Laval Separator 
# For Larger Dairies (30 to 60 Lows) 
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percentage of fat remains in the separated milk. But such 
thick cream is really seldom required, a thinner product, 
equalling in volume 10 to 12 per cent, of the original milk, is 
preferable^ for table ^ise and for the butter dairy, since even 
it*may need watering before it is churned; and though there 
may be more buttermilk to deal with afterwards, the very 
small* proportion of fat left i# the separated milk, and con-' 
seTpientiy the larger yield of butter, is a matter df greater 
importance. If^the milk be warmed to 8o° or 90° F. before 0 
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it is separated the fat may be removed to within 0.03 per 
cenf. 

Separators <‘*re to J>e bad of every size, from miniature 
apparatus, whi<*h* fixed on a t&ble, will separate nine gallons 
in the h^ur, suitable for private families keeping one to three 
cows, up to larger machines* capable of treating 100 or lhore 
gallons in the same time. The smaller are worked by hnnd, 
f |je larger by steam power, arkd these again by belting or by 
a turbine, the last bein£ almost silent, 
and free from the risk of accidents 
incident to belting where women # are 
employed. The “ Alfa ’’-Laval, which is 
made of* every size that can be wanted 
by families or farmers, is, without ques- 
tion, tLe\p*y best; but there are others 
still larger, designed for usfi in factories 
where many hundreds d¥ gallons of milk 
have to be dealtfwith daily. 

Cream Raising.-— The slow and 
imperfect separation of the crerfta, when 
left to rise spontaneously under the old 
and now almost obsolete practice of 
allowing the milk to stand for a period Fig. 30. Hand-driven 
of days in open pans, is owing to the Separator 

peculiar behaviour of the fat globules K.«r l*rlv«to 
v . (1 to 6 Cows) 

which vary not only in size blit, in other • ^ 

respects, some rising v ith comparative rapidity 'others remain- 
ing stationary, and a few even tending to^sink. 

It had long been known that the cream rose more rapidly 
while the milk was being cooled down, and Swartz’s method 
of accelerating the natural process by first warming^the milk 
in pails, and then immersing then^ in cold or iced water, wm 
# in very general use in Germany and Denmark in the middle 
©f the last century. The principle attained its ^highest 
application in the so-called Jersey Creamer, which instill ifi 
* use in many dairies at the present time. It consists of a 
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shallow rectangular tank of tin plate, wifti double bottom 
and sides, with a draw-off pipe and tap beneath, a r gl^ss 
“ window ” in one side reaching to* the jiotboifi, and a lipped 
notch or weir in one side, thfe pan bein£ so 4 mounted as to 
admit of being gently inclined towards that side by** raising 
the opposite. 

After the pan has been filled with milk, hot water is run 



Ki^. £2. ** Brittany” Milk Ban 
A llot Iut VlHW 


iuto the hollow spt^e in the bottom and sides until the milk 
has attained a temperatur® of about 85 0 F. The hot water 
is then run off, atnj its place taken by the coldest water 
available* the effect* of the rapid cooling of the milk being 
t <5 greatly accelerate the ri#ing of the cream, and to separate 
the cream more completely than it could be otherwise. The • 
skim fnilk ” is then run ofi by the tap in the bottom of the* 
pan, until it is seen through the window ” that only the 
qrefttn remains, ^when the pan is tipped up and the cream 



THE DAIRY 


pouijpd^out over tfte lipped weir. The action of the Cooley 
an4 othe; creamers is essentially the same, and though not 
equal in rapidify qr \p. completeness to centrifugalisation, is 
superior to the hid {dan of relying on the spontaneous rising 
of the cream consequent on incipient souring. 

But, "provided the most scrupulous cleanliness is observed in 
every detail, butter of the best quality can be made from the 
cr^am rising naturally in improve^ pans (Figs. 31 and 32), 
though, when any considerable portion of the cream is to be 
sold or used as such, some form of separator is indispensable. 
The sweet cream obtained by the separator is not suitable 
for cRurning, since a certain degree of souring is necessary 
for developing the aroma characteristic of a line butter. 
Such cn^m. however, “ripens” if kept at a temperature 
within a few degrees of 60 F. fo^ three or four days. Each 
day’s cream may be kept separate or mixed with that of the 
preceding day, but not more than three consecutive days’ 
milks should be mixed, and the whole must be well stirred 
before churning. If the cream be too fi^sh, the addition of 
*3 to 15 per cent, of sound buttermilk will Improve tho 
butter But the souring must not be allowed uo proceed too 
far, or the volatile triglycerides will be destroyed and the 
butter will acquire a rank taste. Souring or ripening is only 
one of the many fermentations to which milk and cream are 
liable, all the effects of the entrance of bacteria of different 
kinds from without. The particular kind desired by the^ 
butter manufacturer, antj that which causes coagulation 
without excessive sourness, as in the preparation of the 
German “ saner Milch,” are present in the air of the dairy; 
those inducing putrefactive changes, ^ rancidity, &c., are 
* mostly introduced by dirt, the B. coli communis, with the 
dung adhering to the udder, otkers by the hands of thfc 
•milkers, and so on, or are present in the stale or sour milk 
adhering to the surfaces of imperfectly cleansed Vessels. 
t Those requiring nitrogenous pabulum, as the casein m milk, 
are the most apt to give rise to offensive products, and it is 
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thus that butter insufficiently worked and#washed from the 
milk is most prone to butyric fermentation or rafjeidjtv. 
The aroma of fine butter and the^ chaVactei’ictic flavours of 
the different kinds of cheestf are due ito the products of 
special varieties of bacilli, which have recently beep so far 
identified that the desired resuits, free from all disturbing 
influences, have been obtained by adding to previously 
Pasteurised or sterilised milk or cream pure artificial cultures 
of the particular species ?equired. •' 

Clotted or Devonshire cream is thicker and has a sweeter 
taste than that obtained in the ordinary way. After the 
milk has stood in the pans for twelve to twenty-four hours, 
it is placed ov£r a slow* fire until it shows confmencing 
ebullition, when the pan is set aside to cool for ei^htehn to 
twenty-four hours. Milk so treated yields one-fourth more 
cream, of a consistence so densg as to be cut with a knife, 
owing doubtless to the coagulation of the albumens. Butter 
made from it partakes of its characteristic flavour, but from 
the presence of the nitrogenous constituents it does not keep 
well. • * * 

•BUTTER-MAKING 

When the cream of each day is kept apart, the “ripening” 
is more gradual and uniform than when those of successive 
days are mixed, when the sweet cream added is apt to be 
curdled by that which has already become acid. If, however, 
the quantity t>f cream obtained # daily is so small that it 
cannot be conveniently treated separately, the several 
additions should be thoroughly incorporated by stirring. 

There are innumerable forms of churn in the market, but 
they raa| all be ’referred to three or four classes, those 
rotating on their short axi| (end over end), those rotating on 
their long axis, a few with a to-and-fro swiuging movement 
(cdt^wkig), and small domestic churns in which the cylinder 
dbes n^t move but the contents are agitated by an axial 
mixer not unlike the mechanical egg-beater. * 
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The best of all is Bradford’s end-over-end (Fig. 33), the 
speciality of which is the diaphragm or mixer, with which the 
la#ge*factory churn 0^ the same firm (Fig. 34), rotating on its 
long axis, and driven fiy steam power, is also fitted ; the 
diaphragm of very ingenious clesigu being their own patent. 



Fig. 33. Bradford's “ Diaphragm ” ('hurn 


Their end-over-end churn* barrel- shaped, i# worked by hand, 
the limbs of the handle being rectangular, °and*bearing in bold 
letters simple directions for their use (Figs. 38,(1 and b, p. 198). 

The churn must never be allowed to become dirty or sour 
It should be well washed out after use with boiling water 
and again before using with hot and cold, or, as some advise, 
^vitli hot water in winter and cold in summer. Insuipmer 
the room # should be as cool as possible, and in winter the 
temperature about 6o°. The churning must be performed 
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without interruption or jerking, the speed gradually increas- 
ing at the beginning and slowing off towards the close of the 
operation, and the number of rotations per minute fdrty to 



ntty witn cnurns rotating on the long axis, and sixty with<< 
ihe end-over-end patterns in the minute, until the butter 
“ begins to come.” 

The Royal Agricultural 'Society has published some excel- 
lent riiles for the conduct of the churning. 
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“ Prepare eh urn, butter worker, wooden hands and sieve 
as fqflows : — % 

(j) Rinse with cold water. 

(2) Scald with Roiling water. 

(3) Rub thoroughly v^ith salt. 

• (4) Rinse with cold water. 

“ Always use r correct thermometer 

“ The cream, when in the churn, to be of a temperature of 
$( f to 58 ’ in summer, and 60 to 6? ’ in winter . 

“ The churn should never be more than half full. 

•‘Churn at a number of revolutions suggested by the 
maker of the churn.’’ 

If none are given churn at 40 to 45 'revolutions per minute. 
Always churn slowly at first. 

•‘ Ventilate the churn freely and frequently during churn- 
ing, until no ail rushes out when the vent is opened. 

a Stop churning im mediate! // the butter comes. This can 
be ascertained by the sound, if not, look inside the chum . 

“ The butter being now like grains of mustard seed, pour 
in a small quantity of cold water (one pint of water to two 
quarts of cream) to harden the grains, and give a few more 
turns to the churn gen fig. 

“Diaw off the buttermilk, giving plenty of time fo: 
draining. Use a straining cloth placed over a hair sieve s< 
as to prevent any loss, aud wash the butter in the churi 
with plenty of cold water, then draw off the water, repeating 
the process till it comes off quite clear. 

“ Make a strong brine (two to three lbs. of salt to one galloi 
of water) and pour it into the churn through a hair sieve. Hoc) 
the churn a few times before drawing off the brine, take thi 
butter out of the churn, put it on the,? butter worker, am 
leave it for a few minutes to drain, then work geiUly unti 
all moisture is pressed out. • 

• << X.B . — Never touch the butter with your hands ti 

* Miss Maidment gives a regular scale for regulating th 

* temperature of the cream inversely as that qf the air.* 
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Every churn should have a* vent-peg for letting out the 
gases and vapour evolved, and a 'pane of glass let into ( the 

• m 



Pig. 3£. Bradford’s “Pishback” Churn 


side that the state of the contents may be easily seen. So 
soon as the butter' begins to form minute granules, the face of 
the gla%s, hitherto clouded, becomes comparatively clear. If 
the churning be prolonged another minute, the granules will” 
have adhered and coalesced into larger masses, and it will, be 
. impossible either to wasli the butter or to \york 0 ut r the 
buttermilk as it should be done, and the consequence is t ; lmt 
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# the hyitter, howevet tasty at the time, will soon turn rancid 
froq^tlfo decomposition of the retained casein. 

The aim of the washing dicing merely to remove the butter- 
milk is attained wheti the water*comes out practically clear ; 
but it is quite possible, by carrying it too far, to 
wash out the soluble glycerides, to which the 
flavour is due, leaving a stable but insipid 
p. a d net. * 

The “ brining ” above described is to be prac- 
tised on all butter, fresh as well as salt, unless 
intended for immediate consumption, but the 
amount of salt must be guided by the demands of the 
In some parts of the country a "fair proportion 
expected in all butter, whereas in London a 
neavly saltless butter is preferred. 
But though a jnm dry butter will 
keep sweet for some considerable 
time without a grain of salt, the taste 
of the freshest is, like that of beef or 
mutton, improved by a little. 

In Holland the sa]J is added to the 
milk before churning instead of being 
worked in after the butter is made, 
and it was at one time the practice to 
dispense with skimming altogether, 
keeping each meal of milk apart in a 
cool place until enough had accumu- 
lated and the earlier meals were fully 
ripe, when ttiey were all emptied into 
a large churn, and when the butter 
had come, the buttermilk was run off 
through a sieve into pails. This# plan is still followed in 
parts of Ireland, but the souring is generally carried too far, 
an$ in Scotland the milk is sometimes poured into £f la*ge 
# churn instead of being stood in pans, and left there for tw<5 
or three days; when it has clotted or “lappered” it is 



Fig. 37. “ Morning ” 
Miniature Churns 
For Family (Iso 
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churned, and the butter so obtained is often ofra <high 
quality. t ' 

But the whole ])ractice of making butte* from milk instead 
of from cream is lazy and wasteful, the sour buttermilk being 
fit for pigs only; whereas separated milk, though less 
nutritious than the entire, tlirojigh the removal of the fat, is 
a pleasant, wholesome, and nourishing drink, and is also 
quite as good as whole indk for usq in puddings, &c. 

Salt Butter, strictly so-called and prepared with a view 
* to keeping, is made by incorporating £ to \ ounce of common 
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salt in each pound of butter in the process of working. But 
Dr. Anderson, recommends the substitution for common salt 
alone of a mixture of two parts <jf the best table salt with 
one of saltpetre ami one of white sugar thoroughly powdered, 
mixed in a mortar, and kept in a tightly closed vessel in a 
dry place. One opftce of this is added to each pound of 
butter. «-The butter thus salted should be kept for two or 
t*hree weeks before being dsed, or it will not taste well ; but if 
carefully freed from every trace of buttermilk, it will remaip' 
ip excellent condition for two, three or more t years, twad 
possess a sweeter, more agreeable flavour than is to be found e 
• in <any salted in the usual way. 
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IJefqfe being packed in casks all butter should be made as 
dn§^a& can be, a layer of dry salt pressed on to the bottom, 
each successive i^ye^of flutter moulded to that beneath, and 
another layer of dr^ salt pressed on the top before the head 
of the flask is put on. The absence of any shrinkage of the 
mass when the cask is opened will show if this has been 
properly carried out. 

• Working the Butter.— The , purpose of this operation 



Fig. 39 Bradford 1 '- “Midalban” Butter Worker 

is threefold — to press out the buttermilk, to incorporate the 
mass without destroying Jhe grain, and to distribute the salt, 
if any, uniformly throughout. It may fee effected by means 
of wooden hands when the quantity made is small, and is 
intended for immediate consumption. C) Otherwise some kind 
of mechanical worker is indispensable, doing the work far 
more quickly and thoroughly.# These machines consist 
essentially of a fluted roller fixed on a table, by turning 
yhich first in one direction and*then in the other, the iftasses 
of butter are pressed out into a sheet which js rolled 
and unrolled to and fro, while the expressed water and 
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butter-milk runs off in the channels made fin its surface. f To 
facilitate its removal the table is inclined (Fig. 39), or^ejjer 
still, is made with an arched surface (Fig. 4O), so that the 
water may run off freely in either direction, afid the efficiency 
of the working is greatly increased by the substitution of a 



Fig;. *40. BfiAoroitn’s “Alien Albany” Butter Worker 
H elicoidrtl Action mid Donnie Drainage 

continuous helicoidal fluting for the separate circular grooves 
of the older patterns. This is one of Messrs. Bradford’s 
happy inventions, and one of which they*, hold the patent. 
FoY working butter on a large scale as in factories, and 
blending samples of qualities differing but little into perfect, 
uniformly, a worker of a sonfewhat different kind isjequirech 
This consists of a circular table, over which a conical roller 
witbjieep longitudinal grooves is fixed, its base at the margin 


THE DAIRY 


and ks 2,pex at the centre of the table, and, its axis hori- 
zon^, at a distance ecpial to the semi-diameter or radius of 
its base above it. The roTler and the table both rotate, in- 
creasing the rapidity with whiclt the butter is worked, and in 
one pattern the roller extends the whole width of the table 
in the form of two cones, the apices of which meet in the 
centre (Fig. 42). 

*he Danish butter is tfye productyrf co-operative factories, 
owned by a number of farmers, who engage the services of 

the produce is secured by Eip-4 1 * Beadfobd’h “Mir” Small 

the mixing of the whole of rm,BN AN , D Bu,T “ WoRKEB 

Combined 

the material and by the con- „ T , lT 

J lor I mm ly Use 

duct of the manufacture * 

> 

being in the hands of one nesponsible manager. 

But in the north of France butter blending is carried out 
on a larger scale. Buyers go round once or twice a week, 
purchasing in the markets from the plants and farmers 
'butters of the most diverse qualities. These samples are 
sorted and divided into three classes by their taste and 
"appearance ; and those of each class are worked together so 
as 4o obtain a uniform mass, whici is then cut up into the 
•desired sizes, and the qualities distinguished by black, blue 
and red marks on the cases in which they arejpacked. 
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Butter Workers are now as universally adapted in * 
dairies for making up the butter as separators are for opin- 
ing the cream, but the principle of «ceu tnfugalisation has 
been recently applied in an ingenious device, the Delaiteuse, 

as a substitute for the mechanical worker. It is ft French 
* » 

patent, the agents for which in this country are the Dairy 
Supply Association. It seems tp effect its purpose well, 
provided water is pour^I in' to ^ssist in washing out the 
buttermilk, and it is claimed for it by the inventors that a 
* drier butter is produced^ than is possible by mechanical 





Fig. 42. Ahlborn’r Revolving Butter Worker 
For Factory Use 


means. Bradford's Lily Dryer on a similar principle is equally 
> if not njore efficient (Fig. 43). 

Though when gutter is intendecifor immediate consumption 
the presence of a •onsiderable amount of the buttermilk, as 
in the sweet hand- made Gutter of Devonshire, is no defect, 
and indeed is pjrsferred by some persons, its complete 
removal* is imperative in the case of butter that, whether 
fresh or salt, is to be kepff for a shorter or longer time. So is 
that of the water with which the butter is washed before* 
leaving the churn, but on different grounds. Butter fat* if 
absolutely pure, is very stable, as in the form of “ Schmaltz,” 
supplied to tl^ crews of Danish and German shipping, £ 
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pur^i tl^ugh insipid butter, obtained by melting the ordinary 
but^gj* *to the condition of oil, which, after the impurities 
have been removed by subsidence and skimming, is poured 
into casks, where it* hardens a3 a homogeneous fatty mass, 
that wiflh a very small addition of salt remains unchanged 
for an indefinite period, f'he rancidity that results from 
the retention of the buttermilk is due to the action of the 
ddbomposing casein and ^Ibunlen oji the volatile glycerides, 
butyrin and caproin, breaking them up and liberating the 
butyric and caproic acids, which are as offensive to the taste # 



Fijr. 43. “ Lily ” Huttku Dityjfh 


and smell as the respective glycerides are agreeable. Both 
these glycerides and acids, unlike the stearic, palmitic, and 
oleic, are soluble in water, and the insipidity of over-worked 
butter, as well as of “ Schmaltz,” is owiflg to the lo^s of the 
glycerides, while the process patented for tjie purification of 
rancid butter by melting, and the drwing in of super- 
heated steam, is based on the solubility of these acids in 
water. • t 

* The presence of fvater, as such, affects only the consistence 
of the butter, which is softer the ferger the amount of watSr 
'retained. This may be from ten to twenty per cent., or 
e\ten more, though the Board of Agriculture has fixed sixteen 
1 per cent, as the permissible maximum, anything abcwe this 
being deemed to be of the nature of adulteration. * In 
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summer, when the temperature of the air feuds to so^teij the 
fats, the removal of the water so far as possible isp*ost 
desirable, but in winter it would *be v^ell, to* leave more, or 
the butter is apt to be inconveniently fiard. The finer the 
granulation of the butter when taken from the cltnrn the 
more difficult is the removal of the water, whereas the coarser 
granulation of over-churned milk tends to the retention of 
the buttermilk and caseii^. * * 



Fig. 44. Complete Pasteurising Plant 
milk \1111k ; />, “split” regenerative heater ; r, Danish 
Pasteuriser* d, cylindrical Laval 1 -drigerator ; e, churn 

• • 

The colour of natural butter ranges from a dead white to 
a golden yellow, d^nding on the feeding and on the breed. 
The brightest yellow is yielded by Jersey and Kerry cows, 
though that of all cows when out at grass in early summer 
has more colour than it has in winter. The popular prejudice 1 
in favofir of colour has led* to the practice of supplying tfce 
lack o& it by artificial means, and so long as the perfectly 
harmless annate is used there is nothing to be urged agains°t 

* « ■* *0 ^ • 
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it. The best? form in which it can be used is Nicholas 
• ann^fcfco # in the proportion of one drachm in a pint of water 
to^p*to eight gallons of cream. 

Accessory A^p^ratus.— Though milk can be satis- 
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factorily separated#at any ordinary temperature the operation 
is best performed at 8o\ 90°, or 95* F., end for this Bradford's 
Circular Heater or the “ Economic ’ Danish Pasteuriser (Fig. 
45), is the .most convenient, it inquires no pressure of steam, 
y fitted with a feed-regulator, and is made in different sizes 
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capable of raising 125 to 475 gallons of milk! to a tempera- 
ture of 95" P. 

The Delaiteuse referred to on p. 202 is intended tt) ^wper- 
sede the butter- worker, but under* the jiapie # of Butter Dryer 
Messrs. Bradford have designed a similir apparatus to com- 
plete by centrifugalisation the removal of the water begun by 
mechanical means (Fig. 36). 

Milk Filters. — The sheet of muslin or similar material 



Fig. 46 


stretched over the receiver or spread on a sieve, as used in 
all dairies, suffices for the removal of insects, hairs, road-dust, 
fragments of fodder, and the coaler impurities visible to the 
naked eye ; fyut examination of separator slime shows 
that besides matters derived from the glandular structures 
of the cow herself a large quantity of dung and other dirt, 
apparently soluble, but really suspenc^d in the form of' 
particles of extreme fineness, passes through and remains in 
the milk. * 

Filtration through sand^as for some time been extensively 
practiiedin Germany, and though the action of such filter^ 
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cannot be compared with that of the purification of water-* 
supplies, the most ^important, indeed the essential factor in 
whists th6 living growth of green algae, and other low 
forms of vegetate ^organisms on the surface of the filter, it 
cannot be denied tlfat sand is* the best material for the 
purpose. • In the ruder forms first employed the advantages 
were almost if not more than Counterbalanced by the difficulty 



Fig. 47. “Simplex” No. i Steriliser 
Small Size, D.S. 


of cleaning the sand, which, if not freed fijpm^every trace of 
stale milk, and especially of casein* would taint the subse- 
quent charges of fresh milk. This, however, seems to have 
been quite overcome in Krohnke’s Patent Gravel filter, a 
drum-shaped vessel divided into three chambers, containing* 
sand of as many sizes, through which the milk passes in 
subcession. It is easily cleaned, immediately aftet Use, 
by passing # a stream of water through it in the opposite* 



r Fig. 48 “Simplex” No. 2 

Much larger than No. 1, L).S 

the centrifugalkation and separation of the milk, retaining 
the slime only, remixes* and discharges the whole of its con- 
tents through o^» spout. 0 

Sterilisers. — Milk as it exists in, |ind leaves, the udder 
of a healthy cow is al?solutely sterile, that is free from 
bacteria or micro-organisms of any kind, and if drawn 
aseptic precautions into 1 sterilised flasks, which are .tWi 
hermetically, sealed, or even closed with plugs of sterilised 
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^cotton wool, it will remain for indefinite periods, (theoretically, 
indqgcl, •for ever) without decomposing, souring, or change of 
any kind. But in th<£acfrof milking, and every moment 
subsequently, it *^c#ives from *the udder of the cow, the 
hands of the milker, the surface of the vessels and the air 
itself, bacteria of every kind, \vhich find in it the best of all 
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media, and multiply at a constantly accelerating rate, until in 
the course of a day there may be millions in a few drops. 
Some in the process of growth convert a nortion of the milk 
sugar into lactic acid, just as yeast produces alcohol from 
the glucose in must, others break up the casein and induce# 
putrefactive chauges, and under certain circumstances patho- 
genic microbes or the germs of dfeease may^ find theif why 
into the mflk. Intermediate between these last anji the* 
former is B. colt communis, which, though jibiquitous^ is 
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always derived originally from faeces, in this case cov? dung^ 
and induces sourness and changes of a mixed nature, an'* if in 
excessive numbers, may cause diarrhoea, especially in infants 
Many years ago Pastern 1 called attdhtidn ho the fact that 
twenty minutes’ exposure to a 
temperature of 70 0. = 1 58° F. 
was sufficient to kill nearly all 
bacteria in the actively grow- 
ing state ; and this treatment is 
now in many dairies employed, 
under the name of Pasteuri- 
sing, with the view of rendering 
the milk more stalble, and by 
avoiding the irregular changes 
induced by i>. coli comm unis 
and others to ensure a more perfect “ ripening ” of the 
cream for butter-making, the bacteria on which this change 
depends entering subsequently from the air of the dairy, or 
being introduce*! by adding some 
clean sour buttermilk or, though 
rarely, a pur% culture' of this par- 
ticular species. 

But Pasteur soon found that the 
spores of such bacteria as produced 
them, pathogenic or disease germs 
being mostly speriferous, were not 
destroyed, being resistant tc* all 
temperatures below the boiling- 
point; and he accordingly sug- 
gested repeating the process at Alfa-Laval Steaji 

• , , \ . n . . . 1 . Turbine Pump 

internals during which successive f 

crops of spores had HAme to germinate, and, being then.* 
killed by the next heating, were at length exterminated. 
So long as this tempeifature was not exceeded, neither the 
taste, appearance, nor composition of the millcwas altered in 
least ; tut the procedure was far too tedious for practical 
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•use, ajid yhen it is 3esired to prepare a perfectly sterile milk 
to b#,tyfttled for keeping, or for infant feeding, it is found 
better to have resort,* eyen St the cost of some small change 
in the character of tfle milk, to & temperature near or even 
above thef boiling-point, thus at once destroying all spores as 
well as growing bacteria. 

The terms Pasteurising^ and sterilising are somewhat 
loosely employed, but usually p£rli8>« the former is applied 
to the treatment of milk in bulk, as in butter factories, and 
sterilising to that of milk bottled with a view to keeping it , 
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unchanged for weeks or months. For the former procedure, 
in which absolute sterilisation is not essential, apparatus are 
employed constructed on much the same principles # as the 
refrigerators, hot water or^team being substituted for the 
cold water. 

For domestic purposes Aymard’s So-called sterilisers are in 
great favour, and they are good enough fr)r the nursery and 
family use when the milk is to be drunk within a fevj hours : 
they are simply double saucepans, •such as are in common* 
use for making porridge, and whenever direct contact of the 
siclfcs of the vessel with the fire mf^ht lead tp the burning* of 
Jihe contents. Messrs. Welford have produced a steriliser 
bo constructed that the milk can, if desired, be rajjjdly 
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cooled down by running a stream of coHd water from a tap, 
through the jacketing by means of spout-like nih&L and 
outlet (Fig. 4 6). « / ' 

Sterilisers, strictly so-caKed, are of tWo Kinds : (i) those like 
the Simplex (Fig. 48) i, or Lister’s 
(Fig. 47), tanks of metal cased in 
wood, in which the bottles are 
immersed in water, or exposed to 
steam admitted by pipes at or a 
little above the boiling-point, a 
slight pressure being obtainable 
by the lid being screwed down : 
and (2) others, as Flaack’s Steri- 
licon (Fig. ,49), in ^whrtdi steam 
under a pressure of several atmo- 
sphere^ admits of temperatures 
being attained considerably over 
250° F. Each has its advocates, 
who urge, in favour of the latter, 
the shorter exposure required, 
and, in favour of the former, the 

ur „ „ absence of perceptible alteration 

hitf. 53. “Twengkn . l _ - . . , . 

Bottling Machine ln colour and taste, w'uch, hew- 
Automatic Siphon Action ever, it is alleged on the other 
side, does not occur under super- 
heated steam unless the exposure is prolonged to an alto- 
gether needless period. In Flaeck’s Sterilicon the bottles are 
closed and run put on a sliding platform by the turning of a 
handle which lifts the Side of the chamber as the bottles pass, 
closing it behin<J them. The attendants are thus not exposed 
to the o steam, and the apparatus is repdy to receive a fresh 
charge of bottles, very kittle, if any, heat having been lost in 
the change. * 

Other convenient acclssory apparatus are pumps wprked 
by belt-power (Fig. 50) or turbines (Fig. 5 1 ). Tfie turbine pig- 
several advantages over the belt where great power 
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ffe not •recurred, on the score of compactness, safety, and 
econdfny of fuel. A. turbine engine for working separators 
on any other machinery is showp at Fig. 52. Ice-making 
apparatus are almost a necessity in large factories and 
luxurious establishments, an^, where sterilised milk is ft 
feature in the business, a bottling machine (Fig. 53) is very 
convenient. « 

Frozen Milk. — The ic^-maldng ^machine may be used 
also for freezing the milk itself, which is now supplied in 
the form of solid blocks of milk-icc Jto ocean liners provided 
with refrigerating chambers, in place of the sterilised and 
jDottled, or # the older condensed mftks, sweetened or un- 
sweetened. that it had to a great extent superseded, and one 
or other of vhicl is- still indispensable on board coasting 
vessels and yachts. 



CHAPTER XIII 

t 

MIJj’K ANALYSIS 

Specific Gravity of Milk. — The specific gravity of a 
liquid is its weight compared with that of a like vojume of 
pure water, wljich, though practically uninfluenced by atmo- 
spheric pressure, varies with the temperature ; that at 4 0 C , 
the point of utmost contraction, being taken or i or unity. 
This gives the true specific gravity, but for practical, rather 
than purely scientific purposes, it is found more convenient to 
employ, as the standard of comparison, the weight of water 
nt.6o° F. = 1 5.5 5° C., that being the usual temperature of the 
laboratory in temperate climates, though strictly it is not 
1. OOOOO but 0.99910. This may be called the “ apparent ” 
specific gravityqat 15.55’ 0* ; and when in routine work the 
specific gravity is obtained by ascertaining the weight of a 
given volume of the liquid, a glass vessel being used and no 
correction made for its expansion, we introduce another error, 
and have “the apparent specific gravity at x° in glass.” All 
these differences afe so small that no practical harm can result 
so long as one standard is adherefi to, and the requisite cor- 
rection is made when the corresponding temperature cannot 
be obtained, which is onfy the case in very hot weather. 

It must not, however, be forgotten that the whole system 
of specific gravities of solids as well as cf liquids is based 01 1 
‘the true specific gravity of water, 1 cubic centimetre of which 
at 4 0 C. weighs one gramme. 

c Other temperatures are occasionally taken , for special 
purposes, as the specific gravity of fats, which may be ealpue 
lufctf for ioo°cO. 
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• Tht* tr^j© specific* gravity may be represented as specific 

grav?t^ at —or-^,, and' apparent specific gravity as that 
4 ° 4 • • !VjJ 

commonly used in defiry work aftd milk analysis being the 

apparent specific gravity in glass at or g4r-p- *• the 

• * 5*55 * ^ 

full formula for calculating specific gravities being : 

* * . 

Weight of a known volume ^ /^Sp gr. of water at the same 

(i>r __ of a liquid f \ temperature 

Weight o< same volume of water at same temperature 

The true specific gravity of water at certain temperatures is, 

o° C. (32° V ) . . 0.99987 60" * . . 0.98331 

4 0 . t ,00000 So' . . 0.97 191 

15.55 0 (6o° F.) . . 099906 100" (2 12 J K.) 0.9^863 

37.78° (ioT F.) . 099312 

• 

To determine the specific gravity, we may find the weight of 
a known volume 0£ the volume of a known weight of the liquid. 
For the former we fill and weigh vessels of known capacity, 
as the specific gravity bottles, or better stij} a Sprengel tube. 
Th ; > is a U-shaped tube, with divergent capillary branches, 
one of which, rather larger than the other* has a fine line 
etched round it. The weight of the tube when empty and 
dry is first noted, it is then filled with distilled water and 
immersed in water at 15.55° 0. until the contained water has 
attained the same temperature, when the contents are 
adjusted to the mark on the larger branch by the # careful 
application of blottiug-pap^r to the aperture of the smaller, 
and after having been removed from the bath and wiped dry it 
is weighed. The difference betweefi its weight when full and 
when empty gives the weight at 15.5^ f °f the contained 
volume of water , and is recorded with that of the empty tube 
for future use. The tube is then completely filled \jith the milk 
upder examination, immersed in the water-bath, and the same 
procedure gone through, when tffe weight pf the contained 
♦milk divided by that of the same volume of water gives the 
specific gravity of the milk at the temperature of observation. 
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A tube, haviug a capacity of ten to twenty cubic uenti- ' 
metres, is most convenient, the desired temperatures being 
obtained more quickly than with larger tubes or bottles. 

The weight of a known volume of a liquid may also be 
determined by observing the lo^s of weight through' displace- 
ment. „ 

The apparatus employed is q Westphal balance, i.e., a 
steelyard, from one end^of tlie be&m of which a glass plum- 
met is so hung that when suspended in air, the pointer is at 
zero, to which point it ( returns if, when the plummet is 
immersed in water at 15.55°, the weight is hung at th° other 
end. The beajn is divided by notches into ten parts, and , 
riders are provided weighing the same as, and )( U, and 
rw?r weight. The plummet is immersed' in the milk 

bo be examined, and the«rider§ attached and adjusted until 
the pointer returns to zero. The « method of reading is to 
count I for the weight, and then to fill up the decimal places 
[x&m the first to the fourth by the numbers of the notches 
on which the riders ], jV- ,fj 0 , and l 0 1 ()O of the weight, h/ive 
respectively to De attached to bring about equilibrium, the 
places of the riders not required being supplied by o. It is 
more rapid, but not quite so accurate, as the use of a Sprengel 
tube. 

The volume of a known weight does not strictly speaking 
give the specific gravity but its converse , the specific volume. 
The lactometer is* commonly employed, and though each 
instrument is correct at that temperature only for which it 
was graduated* aftd it is not easy to determine eccurately 
the level of the liauid on the stem', the consequent errors 
in dealing with cl liquid, the composition and density of 
which wry within such narrow limits a« those of milk, are 
Unimportant, while the practical convenience of the lactometer 
is so great that it is not likely to be superseded in the routine 
work of the dairy. , v 

Th$ specific gravity of milk may be described as the resultant 
of^fcfeat of the* solids not fat, which, held in solution, raise it 
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abovt tb$t ot water, and of the fat which, present in the state 
of f>niulsion or suspension, tends to lower it ; but in a 
lesser degree, a difference of i ner cent, in the solids not fat 
having an influence # on the specific gravity equal to that of 
5 per. ceht of fat. That of individual cows mayjje anything 
between 1.0135 and 1.0397, but the mixed milk of a herd 
rarely falls outside the limits of 1.030 and 1.034, the average 
being 1.032. By the ^moval o£ the cream, consisting 
mostly of the fat, the specific gravity is raised, while the 
addition of water lowers it. By itself the specific gravity is , 
of no value as an indication of the* character of the milk, 
save in crises of extreme dilution ; for while # the addition of 
io* per cent, of water to a milk of specific gravity 1.034 
could not be detected, the complete removal of the fat from 
one of 1.032 would raise the specific gravity to 1.036, and 
the addition of 10 per cent, of water would bring it back to 
I.032. Thus, while the specific gravity of milk very rich in 
fat will always be below the average, that of skimmed ; or 
separated milk will be the highest of all. • 

But as a preliminary step in the examination of a milk it 
is very useful and should always be notech whatever be the 
subsequent procedure. 

The specific gravity of milk being thus the resultant of 
two opposing factors varies within comparatively narrow 
limits, and the ratio of the several constituents to one 
another being, as a rule, so nearly constant th$t for practical 
purposes the solids not fat may be treated as homogeneous, 
it has been found possible to calculate the percentage of fat 
by a comparison of the specific gravity with the weight of 
total solids., * 

y A vast amount of ingenuity has been expended iij devising 
formulae and working out tables f8r this purpose, which wefre 
* yery serviceable so long as the methods of estimating the fat by 
eXtraction # and weighing were teefious, inaccurate, or both, but 
» ^ome of the more recent procedures, in which the fat is separ- 
ated by centrifugalisation, or extracted without coagjJ^tion 
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of the casein, have rendered them really superfluous, £hey 
are based on the fact that the specific gravity of a solutfoh'of 
solids in water = 1 + the number of grammes of the solids 
in 100 cubic centimetres of the solution, multiplied by an 
empirical factor depending on r the molecular state of the 
solids when in solution. 

Fleischmann's formula was largely used, especially in the 
dairies of Schleswig-IIplstein aqd North Germany, and 
agreed well with the results obtained by Soxhlet’s method ; 
as did Hehner’s modification with those of the process 
recommended by the Society of Public Analysts. But, more 
recently Eichm^nd has deduced from the results of,the very 
latest and most accurate processes, a formula preferable 
to those of previous workers, both for tcorrectness and for 
simplicity : 

T being the total solids, 

G the lactometer degrees, 

I) the specific gravity, and 
^ F the fat. r 

Fleischmann’s formula was : 

‘ T = 0.2665 ji+ 1.2 F. 

Hehner, dropping D and modifying the coefficient, gave, 

T = 0.254 G + 1.164 F. 

Bichmond approached nearer to Fleischmann with 
r = 0.2625 ~ f 1.2 f, 


but found thaKit 'could be simplified by dropping D, and 
modifying the coefficient, which, as well as that of F, he ex- 
pressed as vulgar firlbtions : 

T = * + ** + o. H 
4 5 

or, dropping the last term, 

t = g +^1. 

4 5 

* this smell amount of calculation may be avoided by 
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the *ise«of Richmond’s Milk Scale, which consists of two 
paftliel fixed scaJes l representing respectively percentages of 
toial solids and o£ fj#b, with a sliding specific-gravity scale 
between them. ^The line corresponding to the specific gravity 
of the sample is brought to that corresponding to the total 
solids, when an arrow at the, end of the sliding or specific 
gravity scale will indicate on the fat scale the percentage 
present, calculated according to the^ormulm 
(i)T = 0.254 G + 1.164 F; or (2)T = 0.25 G + 1.2 F + 0.14. 
As a matter of fact, lactometers do not indicate specific. 

gravities but specific volumes, as does the expression ; these 

are always less than the specific gravity, especially in the 
higher terns of the series, thus: 

20.0 specific gravity = 19*6 specific volume. 

25.0 „ = 24.4 „ „ 


30-0 ,, „ = 29.1 

35-o „ „ = 33-8 „ 

# The error is, however, unimportant, rfind may often be 
neglected in averaging specific gravities calculated as usual 
by weights. But if the number of grammes per 100 cubic 
centimetres be averaged, the means of the specific gravities 
give correct results. The relations between specific gravities 
and specific volumes may be stated thus : 

(1) If equal volumes of different milks be mixed the specific 
gravity of the mixture will be the mean of *the specific gravities 
of the several milks; and (2) if equal weights of different 
milks be mixed the specific volume of the mixture will be the 
mean of the specific volumes of the several milks. 

Since milk, like all liquids, expands with heat, all such 
observations should be made at, or corrected to, a temperature 
of 6o° F. This correction, which fti practice wil} Se require! 
Only in very hot weather, may be made by means of tables, or 
by* an addition that Richmond has adapted to his Milk Scale. 

•* 9 When first drawn from the cow the milk contains numerous 
air bubbles, giving it a frothy appearance, fcid the tp^ific 
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gravity should therefore not be taken until the^e lave 
disappeared, which they do in an hour pr two ; but on^ldng 
standing, a slight rise in the specific gravity, averaging o.ooi, 
occurs in a majority of instances. This phenomenon, first 
noticed by Recknagel, is probably due to' au increase in the 
density of the fat globules going on during their gradual 
solidification. f 

Estimation of the ^otai Solids. — This can of course 
be effected only by evaporating the water and weighing the 
. dried residue ; but the substances of which this is composed 
being very hygroscopic, and at the same time liable to 
partial decomposition by the action of excessive heat, or even 
by prolonged exposure to more moderate temperatures, it is 
not easy to determine the precise mo nent -at which-desiccation 
is complete and decomposition has not begun; while at temper- 
atures near boiling-point these processes cannot be separated, 
the second commencing before the former is complete. 

In Wanklyn’s practice of boiling five grammes in a 
platinum dish oven a water bath for three hours, and cooling 
in a desiccator, some water was always retained ; and this 
method has been generally superseded by that, approved by 
the Society of Public Analysts, of continuing the drying at 
a temperature of ioo° 0. till the weight remains constant, 

, which it is held to be when further drying causes a loss of 
less than one milligramme per hour. The residue is, how- 
b ever, ra^re or € less charred, and the result not altogether 
satisfactory, though duplicating well, since the browning is 
doubtless due flecomposition with formation of formic 
acid, before the whole of ihe water has been expelled. It is, 
however, possible by taking not more than one gramme of milk, 
spreading it over a large surface, and evaporating it rapidly 
al a temperature not exceeding ioo° 0., to obtain a white 
residue of constant weight. Various accessory means bav$ 
been tried for increasing the surface exposed ; but yvhile some, 
as sand, present no real advantage,, others appear to giye.< 
leafi^tostworthjf results, 
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Bibcock’s metlfod, adopted by the Association of Official 
Agricultural Analysts of America, yields a perfectly white 
lesidue, which *suoWs£ no ‘appreciable loss of weight on pro- 
longed drying. * Richmond iifids the results most satis- 
factory «vhen thus carried out. A small platinum dish, in 
which three grammes of Italian asbestos fibre have been 
spread out, is strongly ignited in a muffle, cooled and 
Sighed, hive grammes* of the milk are poured over the 
asbestos, and the dish *with its Contents weighed to the 
nearest milligramme. It is then evaporated over a water- 
bath for about two hours, and aft^rwwds in a water-oven till 
it ceases to lose weight. 

A wa£er-oven is preferable to a hot-air *bath, for though 
the temperature of the air may be kept uniformly at 100° C., 
that of the contents of the dishes is apt to be raised some- 
what higher by the hea| conducted through the shelves from 
the walls of the chamber, which is not the case when the 
walls themselves derive their heat from not water circulating 
through them. If a hot-air oven be used the dishes should 
n # everbe stood on the bottom unless an inch ofVork be inter- 
posed ; for without this precaution the temperature of their 
contents may rise to over 130" C. 

Estimation of Ash.— The weight of the total solids 
having been noted i,he residue may be incinerated by raising 
the crucible to a dull red heat over a Buusen flame or spirit 4 
lamp, until a fine white ash is left ; wh$n asbestos has been 
used there is less risk c^' loss by the volatilisation of the 
alkaline chlorides, but the temperature sJTould not be raised 
higher than is necessary for the production of an ash. 

Estimation of Fat.— Save in scientific investigation it 
is rarely necessary to do more than determine the per- 
centage of total solids and of fat, And, by deducting the latter 
from the former, to obtain, that of the solicTs not fat, or 
l^N.F. as they are commonly designated. Indeed, for 
routine dairy work, in the detection of supplies of # milk # of 
inferior quality, whether naturally so or f^nn havipg been 
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fraudulently watered, it is generally sufficient, at any rate as 
a preliminary step, to make an approximate estimation o( the 
fat only. 

The fat may be estimated by (i) gravinet~ic, (2) volumetric 
or (3) indirect methods ; whatever advantages, , however, 
the last-named may offer on the score of ease and rapidity 
are outweighed by their want of accuracy, while one at least 
of each of the former is at once as rapid and as accurate as 
can be desired for all practical puf-poses. 

Gravimetric methods . — The extraction of the whole of the 
fat from the dried residue being impracticable, the old 
method associated with the name of Wanklyn has been 
entirely abandoned in favour of that of Adams, or some ' 
modification of it, based on the facts that when rfi'ilk is 
dropped on to blotting-paper not only does it spread itself 
out over an enormous surface, but, as Vieth pointed out, the 
greater part of the fat remains on the surface of the paper, 
together with a small proportion of casein; at the same 
time, a small but appreciable percentage of the fat being 
absorbed, the use of a Soxhlet Extractor is necessary 'to 
secure accuracy^ though mere maceration in, and repeated 
washings with, ether might suffice. 

Blotting-paper, however, contains matters soluble in ether, 
which, being calculated with the fat, would lead to its over- 
estimation. These matters have been shown by Soxhlet and 
Richmond to be, pot fatty as was formerly thought, but 
resinous acids 1 combined with calcium as a base, and but slowly 
soluble in ether, though when set free by any stronger acids, 
even those of nfilk, easily and completely dissolved by either 
ether or alcohol. Sjtout white blotting-paper, which is much 
more absorbent than filter paper, may thus be rendered “fat, 
free” by steeping in alcohol, to which 10 per cent, of acetic 
acid has been added, far more speedily and thoroughly than 
by the*most prolonged washings with ether alone. The “fat 
free ” gaper of Schleicher and Schtill is convenieitt and trust- 
worthy, though even it is the better for washing in ether 



MILK ANALYSIS 2*2 J 

before use, siiiCe k yields thereto a trace of soluble matter, 
no^ reaiffous, but consisting of very fine fibre. 

Thfc requisite nunfjer*of paper strips having been sus- 
pended by clamps from a rail, £he operator, holding each by 
its free # end horizontally runs on to it from a pipette in a 
slow stream 5 cubic centimetres of a sample of one of the 
milks to be examined, a like Quantity being run into a small 
ve^el for the deter min atfifti of, its weight. 

The papers are left hdhging, protected from the access of 
flies, which would consume the fat, until dry enough to be 
handled, when they are rolled into £o11b not more than an # 
inch m diameter, tied with a cotton thread, marked with the 
number*of the sample, and dried for an 4 iour at iOO° C. 
befofe beiug introduced into the extractors. These, having 
been connected with upright condensers and with flasks 
previously dried and weighed, are filled with ether, prefer- 
ably dry, to above the level of the arch of the siphon, which 
is thus set in action. The flasks into which the ether runs 
over are immersed to a depth of about an inch in a tank of 
vfater, at 50° C. or 6o° C., which keeps their contents in 
gentle ebullition. 

When the ether has thus circulated through the extractors 
for five hours, the coils will be perfectly exhausted. The 
ether is then distilled off from the fat in the flasks, which, 
after the expulsion of any ether vapour remaining and cooling, 1 
are again weighed. When great exactness is wanted, one 
“ control ” or blank experiment is carried out by extracting* 
a coil without milk into the lightest of the flasks, called a 
“ tare ” ; any addition to its weighs representing the resinous 
or other matters present in the paper j itself, and, therefore, 
common to all the coils, is deducted from the weight of 
“ fat ” yielded by each of the ethers. This, how # ever, is # in 
most instances a needless refinement, and may*be omitted. 

, Dry ether is obtained by washing the commercial article 
with watSr, shaking up the washed ether in a flask with 
calcium chloride, and, after allowing it t^ stand' over the 
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chloride for a couple of days, distilling it^off. The apparent , 
yield of fat when crude ether is used averages o.o6"per cent, 
higher than that shown by the dr, . 

The modus operandi of the simple and ingenious apparatus 
which goes by the name of Soxhlet, from having Veen first 
applied by him to milk analysts, though with full acknow- 
ledgment of its invention by Szombathy, consists in the 
automatic and continuous distilldftion of the ether or other 
volatile solvent of fatf its condensation and percolation 
through the mass operated on until the liquid, on reaching 
a certain height, is siphdned back into the flask, in which 
the fat accumulates until the ether returns as pure as it 
went over. ThPere is no loss of ether in the process, and that 
in the; flasks may be almost wholly recovered by distilling off 
the fatty residue through a condenser in the usual way. 

Adams’ substitution of coils df blotting-paper for Soxhlet’s 
gypsum, as an absorbent, was a decided improvement; and 
the superiority of the procedure as now perfected is indis- 
putable, but, at the Government laboratories, Bell’s method, 
which is but a modification of the now discredited process 
of Wanklyn, is still employed. 

The Werner- Schmid Method. — While little inferior 
in accuracy to Adams', this process presents the advantage 
of occupying far less time, owing to the coagulation of the 
casein, the great hindrance to the separation of the fat, being 
wholly avoided ; the mechanical separation of the greater 
part of* the f&t by the use of blotting-paper prior to the 
drying of the ca&fin in Adams’ process minimises this diffi- 
culty, which in'* Soxhlet’s own method and that of Wanklyn 
readers the complete extraction of the fat well-nigh impos- 
sible. In Schmid’s process it does not exist at all. „ 

t Schmid used a test-tube of about 50 cubic centimetres 
capacity, graduated to tenths of a cubic centimetre, for- 
which -Stokes substitutes T>ne the middle half of which, is 
narrowed to about \ inch for greater accuracy 6f measure- 
ment of the ethereal layer. Ten cubic centimetres of the 
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milk are introduced, and the same of hydrochloric acid; 
these* ar<j thoroughly mixed by shaking, or better by swing- 
in^tcfcavoid frothing, ;ind # then boiled, or, as Stokes recom- 
mends, the tube ^is«pl£ced in boiling water for ten minutes, 
till the liquid acquires a deep brown colour through the 
action of the acid on the ipilk sugar, while the casein is 
converted into an incoagulable acid albumen. The tubes 
ar$ next cooled by being Jield under a running tap or left 
standing in cold water, after which # 30 cubic centimetres of 
dry ether are added and mixed by gentle shaking, when the 
tubes are placed in a rack for ten pr fifteen minutes to allow * 
the so} wation of the ether from the acid watery solution. 
Lastly 10 cubic centimetres of the* ethereal# solution of fat 
are diawn off with a pipette, evaporated, and the fatty residue 
weighed ; the weighs of this x 3 gives the amount contained 
in the 10 cubic centimetres of milk; operated on, or 15 cubic 
centimetres may be withdrawn and the product x 2. 

The reason for* drawing off an aliquot part instead of the 
whole of the ether is to avoid disturbing the fluffy layer of, fact- 
albumen (?) that lies on the plane of ccfti tact# between the 
aq eou 3 and ethereal solutions. 

Droop Richmond finds that if the milk bf; diluted with an 
equal volume of water before the acid is added, there is little 
or no tendency to the formation of this “ fluffy ” layer; anc 
that while calculations made from an aliquot part of the 
ethereal solution are a little under, those from the whole are 
somewhat over, the truth ; since the efher dissolve in the 
watery solution retains a fftace of the fat, and, on the othei 
hand, the water dissolved in the zqpe of either contains some 
of the other solids which, when the jrhole is evaporated, 
are reckoned as fat. In either case, hofvever, the error is 
insignificant, and ^s minimised hy allowing a longer time 
^or the more complete separation of the watery trad ethereal ’ 
solutions. 

’This method is specially applicable to the examination pf 
samples of sour milk, if they be diluted with wat^ r before 
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the addition of hydrochloric acid and an- aliquot part of the^ 
ether be used, though, lactic acid being somewhat* sehibje in 
ether, the results have a tendency to be slightly too high. 

Babcock’s Asbestos JMethod, n?ucl> used in America, 
possesses the merit of enabling the total solids, tl>p fat and 
the S.N.F., to be determined from the same sample directly 
and by subtraction, while it gives results practically identical 
with those of Adams’ process, A perforated metal cylinder 
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6o mm. long and 20 mm. in diameter, closed 5 mm. from one 
end by' a distfalso perforated, the perforations being 0.7 mm. 
in diameter and*0-7 mm. apart, is loosely filled with about 
2 grammes of fiWbly ignited woolly asbestos free from broken 
fragments and fine Joose fibres that might fall out, is cooled in a 
desiccator and weighed. Five grammes of milk are introduced 
and evaporated at ioo°C. until the residue ceases to lose weight, 
for determining the total solids. The fat is then removed by 
repeated washings with anhydrous ether or in a Soxhlet 
Extractor, recovered by evaporating the ether at loo 0 0., and* 
weighed Th^ weight of the residue in the cylinder, after 
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drying at I00 r 0 ., io drive off the remaining ether, is that of 
the H.lJ.tf 1 ., and the loss through the extraction of the fat 
may lie taken fu its* weight or used to check the direct 

determination. * * 

* • • 

Centrifugalising as a means of separating the fat, aided by 
the previous solution of the casein by sulphuric acid, without 
which the product would be 'cream, not pure fat, was first 
employed by Babcock. Ltffmann aud Beam shortened the 
process considerably by iwing amyl^alcohol and hydrochloric 
acid to facilitate the rising of the fat. 

Gerber, who has given much card to # perfecting this process* 



Fig. 55. Turbine Oentuifuualiser or Butyrometer 
Specially suited for Gerber’s rapid estimation 

and whose name it commonly bears, finding the addition of 
hydrochloric acid to the amyl alcohol quite needless, sub- 
stituted for flasks stoppered bottles shapbd like Mainland’s * 
lactobutyrometers, and re^fds off the fat g.t 6o° to 70° 0., 
instead of when cold. . 

The chemicals required are: commeyiol sulphuric acid, 
specific gravity 1 .820 to 1 .825* containing 90 to 91 per cent, of 
H 2 S 0 4 ; and amyl Alcohol, specific gravity 0.8145 to O.816 
15. 55 0 C. } boiling at 124 0 to 130* C., which wkh an equal * 
volume of strong hydrochloric jpcid should give a c^ear 
solution not darkening beyond a pale bro\frn afttr 24 hour^ 
fitff purity being indispensable. 
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Apparatus: “ acidobutyrometers,” glass bottles closed by 
india-rubber corks, their necks graduated with 90 f< d/v(k^ons, 
each representing o. I per cent, cf fat,, .pipettes of ir cubic 
centimetres for milk, a io cubic centin?ecr^ bull) pipette for 
acid, a i cubic centimetre pipette for amyl alcohol, r and a io 
cubic centimetre water pipette* divided into o.i cubic centi- 
metres. For cream testing some 3 cubic centimetre pipettes 
and a water pipette delivering* 8.2 cubic centimetres *are 
required. < # 

Procedure : into each of the bottles arranged in ihe stand, 
run 10 cubic centimetres §f the acid. Having well mixed the 
several samples of milk measure 1 1 cubic centimetres 'of each 
into the bottle bearing ttie corresponding number, find add 1 ' 
cubic centimetre of the amyl alcohol. 

Insert the corks, shake the bottles dp and down till the 
curd is dissolved, theft invert them several times to 
thoroughly mix the acid in the lower bulb with the rest, and, 
taking them one by one from the stand, allow the contents 
to run into the larger portion, pushing up the corks if 
necessary so, as t$ fill the 'graduated neck, put the bot Jes , 
into the cups or sockets in the rotary machine, screw down 
the lid and rotate for two or three minutes, placing a Bunsen 
burner under the disc plate, so that the flame shall just touch 
it to prevent the cooling of the samples, and if the fatty 
layer be not quite clear, or there be any frothing, repeat the 
rotation, when they will be ready for reading. Holding the 
butyrdmeter *up to the light adjust the cork, which is down- 
wards, so that the bottom of the fat layer coincides with one 
of the marks on the neck (these are not numbered, but each' 
fifth is somewhat ^onger than the others, so as to facilitate 
counting) ; and reckon the number of marks covered by the o 
fatty lujuid. Each small division corresponds to o. 1 per cent., 
and each of<the largest to 1,0 per cent., so that, e.g. f if itextehd 
over 36 divisions, the milfo contained 3.6 per cent, of fat. 

• Creams pmst*be diluted : thin creams, or thoste containing 
under‘^2 percent, of fat, by introducing after the acid 8.2 b,c. 
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of water and then £c.c. of cream ; and thick creams, or those 
with%npi» than 32 per cent, of fat by dilution with an equal 
weight* of separated nrlk fhich contains but 0.2 per cent, of 
fat previous to the tidcfttion of the water and measurement. 

The earlier centrifugalisers, as Babcock's and Beimling's, 
were heavy pieces of mechanism turned by hand, but have 
been superseded by the lighter constructions of Gaertner, 
Hngershoff, Gerber-Lister *nd ^Stokes, which, though differ- 
ing in details, are the same in principle, consisting of a 
“ disc,” or shallow, circular and slightly conical or “ umbrella- 
shaped ” box, which, with its movable lid, is mounted on a * 
centra! spindle turning in a socket with ball-bearings on a 
, short, massive frame, clamped or screwed t<* the edge of a 
heavy, table or, better, a fixed slab. The bottles, or butyro- 
meters, arc arranged in it radially between pegs' or in 
pockets, but Stokes substitutes for«the loose lid a fixed cover 
with a large central aperture for introducing the bottles into 
the compartments into which the disc is divided. It is also 
more conical, so as to permit of the compartments being filled 
with warm water, thus avoiding the cooling of tfce fat during 
tin process (Figs. 54 and 55). 

Where steam or electric power is ready at htmd rotation may 
be effected by mechanical means, but a yard of strong window- 
blind cord attached at one end to a wooden handle, wound a 
few times round a pulley encircling the spindle, and with- 
drawn by a smart pull, precisely as in spinning a top, will 
cause the disc to revolve for from three to five* minutes, and 
being quite sufficient is alrftost everywhere preferred. 

Indirect Methods.— These cannot be considered any 
better than rude approximations, and of i^e for the detection 
of gross dilutions only. The specific gravity as obtained by the 
lactometer is worthless, and often deceptive when applied to 
the entire milk only, but if advantage be taken of the power ot 
filtering paper to separate the fat, a^d the specific gravity of the 
filtered and.unfiltered milks be taken, the difference between 
•bjaem divided by 0.0008 will give the percentage of fat, and 
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that of the unfiltered less I divided by *0.004 the S.N.F. ; 
but there is no advantage in filtering the whole of thfc ramble, 
for while the filtrate of the first fifteen nrtnatfcsrhas lost, 'desides 
the fat, traces only of the casein, a goocl deal of the latter fails 
to pass, and is retained with the fat in the later filtrates. 

The Weight of Solids not Fat is usually determined by 
deducting that of the fat from that of the total solids, though 
in Babcock’s Asbestos Method it, ‘as well as the fat and the 
total solids, are obtained directly afiid on the same sample. 

The separate determination of the casein, sugar, Ac., is not 
required in ordinary /I airy work, and may be studied in 
larger and special works on milk analysis. 

Detection 0 T Adulteration.- The nature, lftnits and * 
cause? of differences and variations in the composition 61 the 
milk tff the several breeds and of individual cbws will be 
considered in chapter xiv.’ 

In the mixed milk of an entire herd, these differences 
tend to disappear, those above and below the average 
neutralising one another, and as received from the farm a 
normal composition maybe Reasonably expected, subject only 
to the influence of season, which affects all alike. 

In fixing a standard, the percentages of fat and S.N.F. 
are necessarily put lower than is desirable, lower, indeed, 
than those met with in the great majority of samples 
examined, and so far it may have the effect of passing aod, 
in a sense, legalising, or, at any rate, permitting, the watering 
down of milktf of a higher quality. But this is unavoidable ; 
and to convict a dealer of wilful adulteration when by the 
“ appeal to the cow ” he #could prove to the satisfaction of ^ 
the Court that his r^ilk, though poor, was pure, would tend 
to discredit analyses in general, while the dairy companies 
and wholesale dealers hpve no difficulty in making the 
farmer feel Ifnat it is to his own advantage to maintain ahighi 
standard by judicious feeding and otherwise, regardless 6f 
the so-called standard or permissible minimum ofHhe Courts. 

The* standard fixed by the Board of Agriculture, under the 
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Sale of Foods and Drugs Act, 1899, is that which was 
• adopted ijany years age by the Society of Public Analysts, 
viz.*fqf 3 per cent, and S.N.F. 8.5 per cent, by weight. 

For legal proceedings, however, the estimate of added 
water must be b&sed on the as^imption that the milk was 
already oT' the poorest, and will represent the least possible 
addition that could have proceed the result. The formula 
usually employed is 

(0 w = 


100 


8.N.F. 

8 - 5 “ 


100. 


In the certificate the percentage of water added should be 
described as “ at least so many parts per cent.” 

The probable extent of the dilution, assuming the milk to 
havejbeen originally of average quality, would be given by 
substituting 8.9 -for f. 5. 

Another formula which may be i^ed for checking the above 
is based on the specific gravity and the percentage of fat. 

W = 100 — - — - 
34-5 


X ICO. 


# Tbis, too, gives the least possible estimate ; the probable 
addition would be found by substituting 36 for 34.5 as the 
sum of the specific gravity and percentage of fat in the 
original milk. 

This formula is applicable to all milks irrespective of the 
amount of fat, which necessarily affects the percentage of 
8. N.F., whereas in normal milks the sum of the specific gravity 
and the percentage of fat, two factors tosome # exten|^ inverse 
one to the other, varies only between 36.1 1 and 36.35, that is 
the sum is constant within 0.7. • 

Neither of these formula) is capable of detecting the mere 
removal of the fat, which must be estimated by its actual 
deficiency, or, whi#h amounts to the same thing, th^ practice 
that has grown of late of dilutingVhole with separated milk.* 
The minimum of cream removed is given by the formula : 
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but the probable abstraction by substituting 3^5 for 3, or by 
reference to the table (page 241) of the percentage £f fat 
proper to the time of year. * « „ <■ 

Salt, cane sugar, or dextrin are occasionally added ' to 
restore the specific gravity lowered by watering. The salt 
is detected by noting the excess of chlorine above the normal 
0.10 per cent., and sugar. Ac., by the difference in the 
estimation of the milk sugar by polarisation and by Folding’s 
solution. n «. 

Annatto is sometimes used to give an appearance of rich- 
ness to milk, but may be detected by coagulating the casein 
with acetic acid, washing the curd with water, and digesting 
with strong alcohol, which dissolves out the colouring-matter ; 
the alcohol is then evaporated, and the residue taken up by a 
little water. Annatto is unchanged b) mineral acids, but 
some of the aniline and coal tar, colours turn pink. 

Detection of Preservatives/ — Carbonate of soda is 
used to correct sourness, but boric acid is the 1 chief constituent 
of most of the preservatives in the market. Salicylic acid is 
occasionally ejnplojed, and ck‘ late “ formalin,” a 40 per ce»t. 
solution of formic aldehyd in water, has come into favour, as 
being a more powerful antiseptic, even in the small quantities 
that its pungent taste necessitates. 

Carbonate or bicarbonate of soda is detected by the 
increased alkalinity of the ash, which is estimated by titrating 
with decinormal nitric acid, using phenolphthalein as an 
indicator, 1 cubic centimetre of the acid is with this indicator 
equal to 0.0106 gramme of Na 2 C0 3 , which in natural milk 
does not exceed Q.625 percent, of the soluble ash. 

Boric Acid or jBorax. — As rough qualitative tests for 
boric acid preliminury to a quantitative examination the ash 
may (1) be slightly acidified by hydrochloric acid and a piece 
bf* turmeric p^per dipped in the solution. O11 drying the paper 
will be found to be of a piiykish-brown, and when moistened 1 
wi^h a solution of sodium bicarbonate to turn a greenish 
black ; Dr (2) if jitrong alcohol be added to the ash previously 
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moistened with dilute sulphuric acid and a light applied it will 
burn the green flame characteristic of boric acid. The 
turmeaic test njav serve *in a rough way to distinguish 
between boric acid* aifd borax, that is sodium biborate, if 
applied successively to solutions of the ash (i) in water and 
(2) in dilute hydrochloric acid, for the boric acid is free.to 
act on the paper in either, but when combined with the 
alkali it can do so only having been liberated by the stronger 
acid: thus if both react equally it # indicates boric acid; if 
(2) react, but (1) does not, borax; and if both react but 
(2) more strongly, both boric acid and borax are present. 

The ■-quantitative determination of boric acid is a somewhat 
♦ difficult jtfoceeding, but full details* of the gietkods will be 
found in Hichmond’s and similar works. 

' % 

Salicylic/ Ac id.-*- Add mercuric nitrate to the milk and 
filter. Shake up the filtrate with ether and evaporate. 
Take up the lesidue with* water and divide into three parts. 
To one add a drop of a dilute solution of ferric chloride, 
when, if salicylic acid be present, a violet colouration is 
produced ; to the second add brotnine water, wjjen a yellow 
cumy precipitate occurs and the odour of a halogen is per- 
ceived phenol compounds may be recognised ; and the third 
is to be evaporated to dryness with strong nitric acid, and 
the residue dissolved in a few drops of water, when on the 
addition of ammonia a yellow colouration is produced. Phenol 
and other similar derivatives of benzene give the like reactions, 
but as they are not likely to be present/ salicylic acid may 
confidently be assumed to l?e the cause. # 

Formaldehyd. — The tests for jbhis ai^ numerous, some 
being characteristic. The best, perhaps are Hehner’s and 
Vanino's, neither of which, though characteristic and extremely 
delicate, is in an^ way quantitative, for the respective 
jeactions do not appear when a large amount of Jormaldehyd 
is*present ; this peculiarity, howler, is no defect, sinc^its 
pungent taste precludes its use in any but minute proportions. 
%»hner’s test is to run a little 91 per cent., sulphuric acid 
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into a test-tube containing some milk diluted' with an equal 
quantity of water so that it forms a layer at the botto*q, ffhen, 
if formaldehyd be present, a violet; blue colour appearstat the 
junction of the liquids, and wjll persist fol two or three daiys. 

With pure milk a greenish tinge appears at the plane of 
junction, and after some time a brown colour below it. 
Pure sulphuric acid does not give this reaction, and the com- 
mercial acid containing traces of i^ron chloride and oxydising 
agents should be used.^ It will easily detect one part in 
200,000 of milk. In Vanino’s phloroglucin test we have one 
of even greater delicacy, ^’nce it gives a perceptible tint with 
one part of formaldehyd in 25,000,000. The deepestpred is 
obtained in solutions of ‘from 0.5 to 0.00004 per cent., i.c., * 
one part in from 200 to 2 \ millions, but only a rose collar in 
those C'f 3 per cent., and none, or scarcely any, in solutions of 
10, 20, or more per cent. - 

Domestic Tests for certain colouring-matters and pre- 
servatives. — Let some milk stand in a glass vessel till the 
creajn rises : if artificially coloured the bulk of the milk, 
instead of bgng vt bite, will* be of a deeper yellow than the 
layer of cream. 

Annatto . — A £crip of white filter paper left for a few hours 
in milk to which a little bicarbonate of soda has been added 
will be tinged a yellowish-brown. 

Coal-tar dyes . — A little of the milk added to a drop of 
sulphuric acid in several of water on a white saucer, and 
stirred «with a«glass ‘rod, will show a beautiful pink colour. 

Boric acid. — T<^ £ oz. of the milk in a glass add a few drops 
of phenolphthalejrf and o£ caustic soda, drop by drop, stirring * 
till a pink colour appears. Then divide the milk equally 
between two test-*tubes, adding to one an equal volume of 
water a*d to the other a mixture of etjual parts of pure " 
* glycerine ai|d water. If the milk be pure no change will r 
ocoijr in either tube, but ij boric acid (or borax) be preseirt 
t|^e colour in the former will become gradually darker, and 
in t>he fetter wijl fade away. 
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CONTROL OF .ADULTERATION 

Thc composition of mint Demg naiurauy sunject to con- 
siderable variations, depending op the breed, age, Jood, i 
&c., ofc the cows, the season and weather, and perhaps 
•other conditions, there are great dMiculties # in the way of 
fhv*iug*a standard which shall neither be so high as to 
condemn many genuine milks, the comparative poverty of 
which is owing to causes beyond the control of the farmer, 
nor so low as to offer an Inducement to the dilution of milks 
of more than the average, though not of extraordinary 
richness. 

The fat is the constituent thaU varies most, and to winch 
mo oc importance is attached by dairy chemists and by the 
general public. • 

The standard of the Society of Public Analysts now 
adopted by the Board of Agriculture is 3 per cent, of 
fat and 8.5 per cent, of solids not fat, making a total of 
1 1.5 of total solids. This is, however, to be regarded 
as the minimum permissible, and not as a §tanda$d that 
need not be exceeded. *At present it must content the 
magistrate, but should not satisfy th« ^vendor or the 
consumer. # 

It cannot be denied that the milk of Breeds as the Dutch 
’and Frisian cows* not unfrequently falls below this very 
moderate standard, and that cow # s of other breeds, if left 
t# pasture themselves in cold w^t weather, or throughout 
prjlonged droughts, may temporarily yield a milk of vey 
*paor quality; but these are preventive conditions, .acd the 
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farmer must not plead in extenuation «his L want of judg- 
ment in selecting his stock, or his neglect to supyl^nfent a 
starvation diet with more nutritiqus additipps of eaket* meal, 
&c. Nor is it permissible ,to addu6e ( defence, on 'the 
authority of analysts, instances in which the milk of single 
coyvs has fallen short of the standard, since it is only in 
the case of “special” kinds, ‘as so-called “Nursery” milk, 
that that of individual cows is kept apart. Dairy milk* as 
sent to town and as retailed to <the public, is always the 
mixed milk of an entire herd of, as a rule, 20 to 40 
^•animfds, and in the larger town establishments for its dis- 
tribution the milk of several or of many herds undergoes a 
further admixture, ensuiing a uuiformly good average of « 
composition. * ■ 

While it would be unfair to fix a standard sc high that, 
however desirable and, indeed, .attainable by great care and 
free expenditure, it might easily tfe, at times at any rate, 
beyond the power of the poorer farmer to secure, the danger 
inseparable from a low standard is the inducement it holds 
out to the trqde tcf increase *the volume of milk by diluting 
the richer, so far as can be done, without overstepping the 
line. * 

The older form of falsification was the dilution of the 
milk with water. This, if carried beyond a very limited 
extent, is easily detected by the reduction in the per- 
centage of solids not fat, which, being far more constant 
than that of «fat, betrays the addition of water, when the 
fat, being still w§ll above the 3 *per cent., would give no 

indication. . * 

* « 

The modern method of adulteration, and one far more 
difficult to determine, is to dilute with separated milk; thut 
preserving the due percentage of solids itot fat unchanged, 
‘v^hile bringing down that of fat so far as can be done 
with safety. Such a procedure might bring out a milk 
wjth fat 2.5 and solids not fat 9,5 per cent* On the 
strength* of the*latter it would be impossible to maintain 



CONTROL OF ADULTERATION 


* 23-7 

# that water had bein added ; but the low percentage of fat 

wo feet highly suggestive of the addition of separated 
and f&tless milk, *injd *if it were thus brought down to 2.0 
per cent., though, fl}£ total solids would still be up to the 
normal, gnd it would be impossible, indeed, evidently con- 
trary to fact, to say that a»y quantity of water had b^en 
added, such milk could nevertheless be rightly described 
as not of the nature, quality ; and description expected by 
the purchaser.” • # 

A milk should not be pronounced “watered” on the 
strength of the percentage of fat alone, nor on that of the-— - 
solids *not fat alone unless these are well below 8.5 per 

• cent. • # 

Tftfe triple standard is perhaps the safest for estimating 
the value of* these scflids, apart from the fat. It is -8.5 of 
solids not fat, 0.5 of nitrogen, and 0.7 of ash per cent, on 
these solids. * 

This relation ‘between the nitrogen d,nd salts and the 
solids not fat is in most instances maintained even when the 
solids happen to be below 8.0 per cent. *It isjtrue that the 
ash may be raised by the addition of salt and boric acid as a 
preservative, but boric acid is a foreign body? and the chlorine 
in natural milk rarely exceeds 0.1 of the salts. 

In 253 samples of genuine milk having from 8 to 10.5, or, 
omitting this single extreme iustance, 8 to 9.7 per cent, of 
solids not fat. Droop Richmond found the percentage of 
ash to solids not fat to average 8.3, the 'highest beiMg, as a 
rule, in those with the lowest solids and vice versd, and the 
extreme to be 7.9 and 9.5, or in # one of fchose having but 
8 pt?r cent, of solids 10 per cent, was asfr. 

Dr. Vieth’s estimates of the fat in the •milk of individual 
cows are unrivallefi in number, and particularly valuable as 
, showing the range of variation in different jjreeds, white* 
from the methods employed being very accurate, though not 
the most recent, they are more trustworthy than those ^f 
I >. Bell. They bring out clearly the greater variability of 
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the percentage of fat in the miJk of Shorthorns and the high, 
uniform richness of that of the Jerseys. p < 


JL 


Percent- 
age of fat 

Dairy 

Shorthorn 

Pedigree 

Shorthon 

Kej-15’. 

( 

Jersey. 

Vied 

1 Polled. 

Other 

Breeds. 

Total. 

j ABOVE THE STANDARD OF THE BOARD OF AGRICULTURE 

Above 10 1 

__ 

2 

— 





3 

8-10 

10 

— 

6 

11 

— 

I 

j 28 

7-8 ■ 

1 1 

3 

17 

1 36 

— 

4 

.71 

6-7 

76 

8 

111 

"3 

6 

21 

! 335 

5-6 

382 

01 

408 

«'j6 

41 

45 

j 1103 

4 5 

1313 

594 

659 

89 

70 

70 

2795 

3-5-4 

625 

362 

182 

14 

31 

43 

1257 

3-cv.C 5 

309 

173 , 

«. 84 

3 

26 

34 

629 

- 

2727 

* 

1231 

* 1469 

402 

174 

2 1 Hi 

6221 

I 4 BELOW THE STANDARD OF THE BOARD OF AGRICULTURE 

2 - 9 * 

28 

15 

6 

— 

• 6 

1 4 

59 

2.8 

25 

15 

« 7 

— 

1 

5 

53 

2 7 

21 

8 

7 

* — 

2 

3 

41 

2,6 

l6 

10 

2 

* 

2 

1 

3i 

2.5 

5 

5 

— 

— 

I 

— 

11 

2.4 

8 

5 

1 

1 

— 

1 

16 

2.3 

5 

1 

— 

— 

— 

2 

8 

1 2 

2 

— 

— 


— 

I 

3 

2.1 

*5 

♦ 1 

-0 

— 

— 

1 

*7 

2.0 

2 

— 

— 

1 

— 

— 

3 

1-9 

2 

1 

— 

— 

— 

— 

3 

1.8 

— 



r 

— 

- 

— 

1 

! >7 

— 

— 

— 

— 

— 

1 

1 

1.6 

1 

— 

— 

— 

— 

— 

1 

i-5 

— 

— 

— 

— 

— 

— 

— 

1.4 

— 

— 

— 

— 

— 

I 

1 

i-3 

1 

— 

— 

— 

— 

— 

1 

1.2 

— 

— 

— 

— 

— 

— 

— 

1.0 

1 

« 

— 

__ 


— 

1 

__ 1 

122 

%. 61 

24 

4 2 

12 

20 

241 

G. totals j 

2849 

• 

1292 

r 1 

* J 493 

404 

186 

238 

6462 


r 

The percentage of samples failing tp come up to the* 
^.andara of 3.0 per cent, cf fat were for each breed : Jersey, 
0.49; Bed foiled, 6.4; Kerrys, 1.6; Shorthorns, 4.4; othei* 
breeds, 8.4. 

*Dr. Vieth gave a similar table of the solids* not fat in.* 
different breedf : 
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Percent- 
age of fet 

m * 

Dairy * 
I^rtltom j 

Pedigree ! 
Shorthorn J 

Kerry. 

Jersey, j 

Red 

Polled. 

Other 

Breeds. 

Total. 

COINING UP TO«LJlEfS'rt 

tND.fRD OF THE BOARD OF AGRICULTURE 

Above 10 

21 1 

jr 

6 1 

• »5 

2 

7 

51 

9-5“ 10 

112 

f 37* 

88 1 

91 

16 

47 

391 

9 0-9 5 

• 972 

39°. • 

744 

200 

69 

114 

2489 

8.5-9° 

1491 

734 

594 • 

91 

76 

59 

3045. 


2596 

1 161 j 

*143^ 

397 

• 


227 | 

5976 

8.4 

FALLING 

I°8 

SHOUT (1 

7° 

IF THE S'J 

2 5 

L'ANDAI^) 
2 I 

OF 8-5 PI 

6 

IR CENT. 

6 

215 

8.3 

62 

3° 

22 

2 

7 

2 

125 

8 2 

36 

9 

6 


» 

I 

. —54 

8.1 « 

12 

9 

3 

I 


I 

26 

80 

15 

7 

— 

• 

3 

— 

25 

| 7.0 

• 10 

2 

2 


1 , 

> I 

16 

7 1 

5 

1 

— 

— 

— 

— 

1 6 

7-7 1 

3 

! 2 



2 

— 

• 7 

7.6 

« 

i* 

i 1 

1 — 

— 

— 

• 4 

7 5 

— 



• 

2 

— 

2 

7 3 

— 

i 

• 

1 

1 


1 

7-i 

— 

1 

1 •- 

— 

1 


I 

66 



1 

l 1 

— 

-- 

— 

I 

I 

# I 

6.2 

6. 1 

— 

I 

1 * 
i 1 

_ 

— 

— 

4-9 

— 

— 

1 1 


— • 

• 

I 

--- 

253 

131 

61 

7 

23 * 

1 II 

486 

G. totals 

2849 

1292 

j *493 

| 404 

i 186 

238 

6462 


These figures represent the number of samples of milk 
examined, not the number of cows of each breed, and all 
those having less than 7.0 per cent, of Solids *not fdt were 
given by the same cow. * 

In June 1887 her milk was good and ‘normal, the per- 
centages of fat end of solids not fat Roving been on the 
evening of the ninth 4.9 and 9.1, and ’on the following 
morning 3.8 and *9. But in J qjy the proportions were 
feversed, the percentages at the consecutive, milkings on the 
evening of the nth and morning of the 12th and on the 
evening of the 13th and morning of the 14th 94 and 4.^ 
*io?< and 6.2, and 4.9 and 6.1, and 8.2 an^ 6.6. A year 
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later she had returned to the normal ratjo of 6 . 3 and 8.8 and 
3.2 and 8.9 on the evening of November 1 1 and piyri^ing 0/ 
November 12, 1 888, or taking the means, of the fat in each 
evening and morning milking we ha^e fis June 4.35, in July 
9.95 and 6.55, and in November of the following year 475. 

Such an anomalous case is almost unique, and cannot be 
explained ; still the possibility should be borne in mind. 

Dr. Bell gives the following averages for different breeds : 



yj 



Breed. 

Total Solids 

Eat. 

Solids not 
fat. 

SlWHPX 

12.31 

3*39 

8^2 

Welsh .... 

13*55 

4.40 

9 15 

Guernsey c 

14.46 

5 16 

9.30 

Jersey .... 

14.65 

5*43 

9*^2 

Kerry 

13*54 

4 07 

a* 37 

( Devon .... 

13. n 

3 43 

9 68 

Dutch 

12.40 

3*75 

8.65 

Ayrshire .... 

13.46 

4.24 

9. 22 

Shorthorn . 

12.78 

F92 

8.86 


When the mixed milk of a herd has been examined, the 
fat v has rarely, if ever, been found below 2.8, hut when it is 
divided among a number of churns for despatch by rail, 
considerable variations may be observed owing to the 
unequal distribution of the fat which, not being in solution, 
begins to separate early. Droop Richmond gives the following 
results of the examination of two series of three churns, each 
series being derived from the same source : 


Specific gravity 


Total noli da . 
Fat 

Solids not fat 


SERIES I. SERIES II. 


1*0345 : 

1.0340 , 

e i.CJ20 

1 0325 ; 

1.0320 ; 

1.0310 

per cent. 

per cent. 

per cent. 

per cent. 

per cent, per cent. 

11.28* 

11.66 

14 16 

11.22 

12.42 

13.42 1 

» 2.10 

2.50 

5.T0 . 

2 60 

3*7o 

4.80 

4 9.10 

9.16 

9.06 . 

8.62 

8.72 

8.62 


The •seasonal variations, which with their causes have 
been discu§sed in the chapter on the physiology of milk, 
should be taken into account by the analyst in judging of 
L the purity of any particular sample submitted for examina- 
tion. 
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MEAlf AVERAGES OF MILK. 

Droop Richmond gives tne mean monthly composition of 
each as observed in the year ¥)Oi : 


Average Composition of Miik for 1902 


Morning Milk 


Month 

« 


rtf 

Fat J 


•1? 

w O 

Is 

j 

January . 

1.0,23 

I2.6t> 

3.70 

February . 

> '\3-\ 

l^.bl 

1 of, 

M 

1 0,23 

12 49 

3 51 

April . . 

IA‘324 

12.47 

i ^ 

May . . 

I.03?6 

1 2. 32 

3 57 

June. . 

1 1.032S 

j 12 20 

3 -fy 

July . . .; 

1 .0320 

1 1 2 28 

’•45 

August 

I.O316 

12.3S 

3 s8 

September. 

r.0320 

12 54 

J 67 

October . 

(.0323 

12 8l 

3 8 4 

November 

1,0322 

12 82 

3.87 

December . 

1.0323 

12.90 

3.9 1 

_ 

— 



— 

Average . 

1.0322 

12 54 

3.62 


Evening Milk 


M6 
8 97 I 
8.93 
8 94 

8 9S! 

8 q r | 

8 G 

8 77 
L 87 
8.97 
8 95 
8.99 



m 

• 

«c +» 

0 > 

”5;o 

Fat 

a." 

r /:3 

t~tjr 

• 

1 i 0421 

13 

4. of) 

| I 0122 

95 

3 97 

1 03 >1 

i2 88 

3 93 

\ 1 <M21 

12 8* 

3 90 

j 1 o3?2 

12.87 

3 9 ' 

1 . 0 } I Q 

12.66 

3 79 

1.0315 

12.60 

3 82 

| 1.03U 

12.78 

4 15 

I.03IO 

12.97 

4.10 

1.0319 

I3-J9 

4- 2 3 

1.0318 

13M 

4.21 

1.0318 

1*10 

4.24 

1.1319 

12.92 

4 02 




V g 




1.0322 

12 84 

' » 03 >3 

12.78 

! I.C-3?2 

12 67 

1 032.3 

12.65 

1 I.O324 

59 

1 l.o.i’ 2 

12.43 

j 1.0318 

12.44 

1 i.<' 3 M 

12.57 

, 0318 

12.76 

1 0321 

13 00 

j 1.0320 

12 98 

J 1 0321 

1 3 05 

1 • 


1 

' 1.0321 

12 7 J 

• 



4 °3 I 8 97 
4 .o« ,, 8 94 
4.08 8.97 


The uniformity at any given period of the composition of 
the mixed milk of many cows of different breeds is remark- 
able. 

<€’he evening milk is generally richer .than, that gi the 
morning’s milking from the fact of the cow having eaten 
more during the day than in the night. I 
• Variation during act of milking - The first drawn or 
“ fore ” milk is always the poorest, especially in fat, while in 
the last drawn or, * strippings,” it is not rare to finjl 10 per 
cent, of fat, indeed, “ strippings ’* are occasionally sold at 
cream. Boussingault gives the Mowing' analysis of six 
successive portions taken from one cov^ at the satoe 

milking : ‘ * 
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Portion. 

■ 

2 

3 

4 


v 6 


per cent 

per cei/C. 

per£eny 

l f JTT:cnt. 

per cent. 

per cent. 

Total solids 

IO -4 7 r 

, 10.75 

lo.Sp 

* t 1 23 

11.63 

1 2*67 

Fat ... 

1.70 

1 76 

2.1O 

2.54 1 

3- '4 

4 08 

Solids not fat 

8 77 

8.CJ9 

8-75 

8.69 

8.« 

8*59 


Through nervousness or restlessness as among strangers, 
a cow may hold back her jnilkf; which, under such circum- 
stances, contains often extraordinarily low percentages of 
fat. 

The difficulty incident 'to the strict adhesion to a standard 
from the indisputable fact that some cows do occasionally, if 
not habitually, yield a milk that comes short of that f standard 0 
in the percentage of fat or of total solids, is hypothetical 
rather r than real, and the result of the f so-called “ appeal to 
the cow’ 1 in favour with 'some' magistrates and assented to 
by certain analysts, should be merely the taking out of the 
summons under another section of the Act, since such milk, 
though it have not been fraudulently watered, and have been 
drawn in its actual state froin the cow, is “ not of the nature, 
substance, and quality demanded or expected by the pur- 
chaser’ 5 ; and if a farmer or dairyman be so unfortunate as 
to possess such an animal, he should prepare it as soon as 
possible for the butcher, but in the meantime he should, and 
indeed he would, but for the purpose of defence when sum- 
moned, mix its milk with that of the whole herd, or even of 
some <8 the l/est, in 1 which its influence would be negligible. 

The result of a low standard Is to give a certain official 
sanction or permission tcy dilution ; to level down the general 
quality till it approaches the minimum allowed; and that 
this is done by dome vendors was amusingly shown in an 
instance°reported by Dr. ^eredith RicharSs, of Croydon, one 
of, whose inspectors, stopping a cart in the street and demand^, 
ing a sample, was told Vy the carman that he had orfly 
akimmed milk,, though the analysis showed that the milk w as 
well, u^>‘fiO the jegal standard, having been diluted to a safe* 
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degree only, ohoqgh the vendor was afraid that he might 
hay# too far. 

The question />f ^esqfvatives is one on which there is 
much difference^ 'opin ion, and experts are constantly called 
on to state when the addition of such chemicals is or is not 
injurious to health. Tt is #iot, however, a matter of much 
importance whether tl^e single dose of boric acid, or formic 
aldehyd, or even the continuous ingestion of such doses, is 
in itself a danger to health, fiut whether milk so treated as 
to afford no palpable evidence of souring or decomposition 
is wholesome. No reagents can Ije added in quantities suffi- 
cient to render the milk really sterile, and this being admitted, 
it follows that it will continue to* undergo changes, which, 
though not evident to the eye or the taste, cannot but render 
it more or le«s unwholesome. Clean milk, refrigerated 
immediately after it has been drawn from the cow, will 
remain perfectly sweef and wholesome for fully twenty-foui 
hours, but under no circumstances shouhl it be sold as milt 
after that period has elapsed. Adults .who drink but little 
milk may not suffer from the effects of ^he preservatives, oi 
Oi the changes that will take place notwithstanding their 
presence, but infants are extremely sensitive to both, and the 
milk that constitutes the sole or chief article of their diel 
must be absolutely fresh ; or if that be unattainable, it shoulc 
be sterilised by heat while t’resh. 

LEGAL PROCEEDINGS EOR ADTJLTElfATIOM 

m 

Prosecutions for dilution of nplk, or % selling milk front 
which a part of the fat has beej removed, unless ai 
“skimmed” or “separated” milk, may always be takei 
under Secs. 6 and 9 of the Sale of Foods aad Drug* 
Act, 1876, since the injury to health require^ by Sec. 3 cc«n 
' jarely be proved. Sec, 6 enact# that, save under conditions 
that do *ot apply here, no person shall «ell any food whioh 
^ “not of the nature, substance, and quality” -demanded, 



2 44 ' MILK : ITS PRODUCTION AND USES 

, f 

under a penalty not exceeding .£20 ; ap'd sec. 9 that no 
person shall, with intent that it shall be sold in th(\t f sCate, 
and without notice, abstract from, any ar|i$le of food any 
part so as to impair its qualify, Ac., or s$l f the same with- 
out disclosing the alteration, under a penalty not exceeding 
£20. [These penalties have been increased under the Act 
of 1899.] 

Sec. 13. — Any Medical Officer of Health, Sanitary In- 
spector, Inspector of W eights aud pleasures, or of Markets, 
or police constable acting under the authorities appointing 
them , procure samples ... to be submitted to the 
analyst of the district ; or if there be none, to some Other 
public analyst, and receive from him a certificate''of the 
result of his analysis. 

Sec. 14. — The purchaser shall immediately notify to the 
seller his intention of submitting it to the public analyst, 
and offer to divide it into three part&, securely sealing each 
part, deliver one to the seller, retain one himself, and forward 
one to^the public analyst. 

Sec. 16. — If the analyst* reside beyond two miles, the 
sample may be sent by post as a registered letter or parcel. 

Sec. 17. — If ahy officer, inspector, or constable, asking 
for a reasonable quantity of any food, &c., sold in the shop 
tender the price thereof, the seller refusing to serve him 
( shall be liable to a penalty not exceeding £ 10 . 

N.B. — If the purchaser neglect any of the formalities pre- 
scribed by secs* 14 and 15, especially the mention of the 
“public analyst,” the summons will be dismissed. 

[Since the inspectors arg probably known by sight to the 
seller, and police consoles may be looked on with suspicion, 
and served with gmiuine articles even at less than their 
proper prioe, it is usual to depute some otheV person or child 
tb $sk for the article, the officer waiting outside and entering 
and claiming the article the foment the ostensible purchaser* 
is served, when be proceeds as directed in secs. 14 and 15.] 
Seo, 20. — If t[)e analyst certify to a violation of the Act;* 
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the person causing the analysis to be made may proceed for 
ttf ^ltamary recovery of the penalty before any Petty 
Sessional Count m # tk3 p 4 ace where the article was sold. 

Sec. 21. — Ty<* analyst’s certificate shall be primd facie 
evidence for prosecution, bfit tfie defendant may require the 
analyst to be called and examined, and may tender himself or 
his wife to give evidence on* his own behalf. The portion of 
the article retained by t^e prosecutor shall be produced in 
court. • 

Sec. 22. — The justice before whom the complaint is made, 
or the Court before whom an appeal is heard, njav^at tih&o 
request of either party, at their discretion, cause one portion 
to be %ent to the Board of Agriculture tp be examined by 
thoir analysts, whose certificate shall be returned to the 
Justices, Cue expanses being paid as they may Tby order 
direct by the complainant pr by •the defendant. 

Sac. 23. — Any person convicted by any justices may 
appeal to the next Court of General or Quarter Sessions held 
for the same place, on entering within three days w ith two 
“sufficient sureties into his #tcognisauce to abide by the ' 
decision of the Court and to pay the costs. 


The Sale of Foods and Drugs Act, 1899. 

Sec. 4.— Kmpowers the Board of Agriculture to fix 
standards and to define the extent of permissible deficient^ 
of any normal constituents of milk, butter, cream, cheese, &g. 

Sec. 9. — Requires %very one selling milk or cream in 
a street or public place to have hts name and address 
conspicuously exposed on his vehicle, stall, &c., under a 
penalty not exceeding £2. 

Sec. 10.— Authorises the taking of samples, in course of 
transit, and with consent of the purchase^ or con&g»ee, 

• (Sec. 14) of delivery. # 

Sec.« 16. — Imposes on persons obstructing or bribing an 

* inspector a fine of £20 for the first, one f not exc«edin£ £50 
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for the second, and not exceeding £100 for each subsequent 
offence. <* <- 

Sec. 17. — Revises the penalties under tho previous Act, 
imposing in all cases where t. Ji c>t for the t fiM offence is £ 20 , 
fines not exceeding ^50 for the 1 second, and ^ioojor the 
third and subsequent offences, und in those for which the 
penalty is over ^50, the ' offence involving personal 
act, default or culpable negligence, for which the Court 
may deem a mere fine <an insufficient penalty, authorises 
the substitution of imprisonment not exceeding three 
“jLiiontkt.v r * 

Sec. 19. — Proceedings must be taken within 28 da$s of 
the purchase; atid the summons, giving the name 4 ' of the 
prosecutor, the particulars of the offence, and a copy of 
the analyst's certificate, shall not be macPe returnable within 
14 days from service. r * 

Secs. 26, 27 and 28 of Act of 1876 amended by 
Sec. 20 of Act of 1899.— If defendant can prove to the 
satisfaction of the Court that he bought the article in the 
same state as he sold it, and' with a written warranty which 
he had no reason to suspect, he shall be discharged, but shall 
be liable to pay the costs incurred by ihe prosecutor, unless 
he have given him previous notice of his defence. He shall 
be able to recover from the person supplying him, in addi- 
tion to any other damages, the amount of the costs, &c., 
incurred by him, and all further proceedings following his 
^kcharg^ may f oe taken before a Court having jurisdiction 
in the district wher^ the sample was purchased for analysis, 
or where the wairinty wr.s given. {This is to facilitate 
the prosecution of th^ original offender by dispensing with 
the necessity for a* change of venue.] The penalties for 
false warranties, whether given by principal or agent, in 
wafting, are £po f £$o f and .£100 for the first, second and 
subsequent offences respectively, and that for forging a certi- 
ficate or warranty? or uttering the same knowing Ht to be 
foiled, is ‘imprisonment not exceeding 2^ years w ith hard 
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labour. [The onks probandi of innocence is transferred to 
tb» % d$f indent, tbe prosecution being no longer required, 
as 'aider sec. ef'tWAct of 1875, to prove that the 
defendant had #e*a%on to believe the warranty or certificate 
to be f*lse.] 



CHAPTER XVI 

BACTERIOLOGICAL EXAMINATION OF 
MILK' 

miljk-were drawn from the udder under strictly aseptic 
conditions, it would be perfectly sterile, and it is r quite 
practicable by the exercise of great care and cleanliness to 
obtain it with very few bacteria indeed. But the bacteria 
introduced by the hands of the milker, £rom the* skin of the 
udder, the dust and air of 'the shed or yard, and the sides of 
the vessels in which it is received, and multiplying apace 
during the whole period of transport and exposure for sale, 
average in the shops 2,000,000 to 4,000,000, or indeed, in some 
localities, ten ^imeS’these numbers in each cubic centimetre, 
though on leaving the dairy they might perhaps have 
amounted to a few thousands only, or tens of thousands 
at most. Some notion of the significance of these numbers, 
viewed simply as numbers, and assuming them to be for the 
most part innocent, or at least not those of specific diseases, 
may be formed by comparing them with those found in 
it water. «A good drinking water from a well not exposed to 
pollution or supplied to the public 'after filtration on a large 
scale, whether the t sburce b# from wells, upland moors or even 
rivers such as the Thames, will contain in each cubic centi- 
metre 25 to 50 at the most, 100 being held in Germany to 
warrant its being withheld for further filtration. Unfiltered 
*i*er waters ipay contain any number between hundreds and 
thousands, but for millions $ne must go to sewage effluents*/ 

Mere numbers have their influence, since there wiH probably 
somet proportjpn of noxious germs amongst those which 
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« are indifferent, unfess the enormous multiplication of the 
lattjgi' 4 jn# led to the extinction of the former. Since one 
cannotf guess, as«o*e* njay %ith waters, the probable number 
of bacteria, which, i? a given A^nple, may be thousands or 
millions^na must begin, as fn examining sewage, by diluting 
the milk with boiled water, aiftl make numerous plate cultures. 
Four dilutions are usuahy made, A, containing i cubic centi- 
metre of the milk to 9 cubic centimetres of water, or one in 
ten ; B, by adding 1 cubicfcentimet^ of A to 9 cubic centi- 
metres of water, gives a one per cent, dilution ; and C and D, 
each made by the deci-dilution of tdie^previous one, 1^3: resent? * 
dilutions of 0.001 and 0.0001, or one in a thousand and one 
' in ten thousand respectively. Only in the datter, C and 1 ), 
are th^ numbers likely to be such as to admit of eiyjmera- 
tion. D • 

A number of gelatin^ and °agar plates should be made with 
these and iu on bated at a temperature of 37 0 0. for twenty- 
four hours. This is necessary since mik always contains a 
much larger number of microbes requiring the temperature 
of the living body than does*water; tfius at a tempera- 
ture of 2o w 0 . (68° F.) the streptococcus of most frequent 
occurrence grows but slowly and is easily crowded out, 
though found without difficulty in free dilutions and at 
the temperature of the living animal, which is obviously 
indispensable for those that are strictly parasitic in their 
habits. 

For the Quantitative Examination— * l One pound of 
finely chopped lean beef fn one litre of freshly distilled water 
should be slowly heated in a wai^r-batlf ^0 6o° C., kept at 
that temperature for ten minutes and (juickly heated to 100° 
C., then filtered and made up with distilled water to one litre. 
Ten grammes of tyittes peptone apd five grammes tf common 
salt are carefully worked up with the brotlj a little at a tiA#, 
tften 100 grammes of* the lest Fmnch gelatine are added, and 
the mixtifre poured into a flask, which i» kept in a stym 
^efiliser until the solution of the gelatine if complete, to aid 
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which the flask should be taken out arid well shaken every # 

N f 

ten minutes. It is next neutralised by NadH, fusing 

* • . t * i f ‘ 

litmus paper as an indicates, then coplfe<J to 50° or 55 d C., 
the white of an egg added, well shaken, and returned to the 
steriliser for half an hour, filtered through papier chardin, and 
poured into sterile test-tube^, 10 cpbic centimetres in each, 
which are then plugged with^stei^lised cotton-wool and placed 
in the steam steriliser f<jr twenty minutes. The sterilisation is 
repeated on two successive days, the tubes being meanwhile 
•die-pWie the ice-box. # To melt the gelatine the tubes are 
placed in a water-bath for ten minutes at 40° C., and to each 
some of the water is added and mixed by swinging, not/ 
shaking, which would give rise to bubbles, and their contents 
poured into Petri dishes standing on icfc, the lidB being lifted 
no higher or longer than is necessary. With a 1 cubic centi- 
metre pipette graduated to tenths, the gelatine plates are 
inoculated in pairs with 0.1, 0.2, 0.3 and 0.5 cubic centimetre 
of the 0.001 and 0.0001 dilutions of the milk and incubated 
at 37 0 C. for thro# days when the colonies are enumerated*.”* 
Qualitative Examination— Tubercle Bacilli.— 
The sample of ‘milk having been well stirred and shaken, 
some of it is poured into a sterile tube with an india-rubber 
stopper, and centrifugalised until the cream has separ- 
ated in a thick layer. By a little careful manipulation this 
may be removed and set aside on a sterile dish. By quickly 
inverting the tube fche skimmed milk is run off, leaving the 
slimy sediment adhering to the bottom. 

The sediment gu 5 d the $ream are then spread separately on * 
a number of clean o^verslips, which are allowed to dry. They 
are then flamed, immersed for five or ten minutes in absolute 
alcohol, washed in ether for five minutes, immersed in alcohol 
remove tlje ether, and the alcohol washed away in water,* 
Tim complete removal of ^he fat is absolutely necessary |dr 
the successful staining of the tubercle bacilli. 

" # * “Healt| Officers’ Pocket Book,” 2nd ed. pp. 198, 199. 
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» The best method *£ staining is a modification of the. Ziehl- 

Ni^)]|,»Dr HonselPs. 

Zilh^ Nielson s — For this the preparation is stained 

for five minutes jtf Jjot (6o 0 ^G.) fuchsin-carbol, and well 
washed jji water. It .is then washed in alcohol till every 
trace of stain that can be removed has disappeared, and again 
washed in water. • * 

It is next immersed in 2$ pcr % cent . sulphuric acid for jive 
seconds, again washed in water, anc^ lastly, counterstained 
for three seconds in carbol-methylene blue, washed, dried, 
and mounted for examination. 

Hon%U's process. — After staining, as in the former method, 
%vith carbSl fuchsin, and washing in water, it ie dried. 

It is then immersed in acid alcohol (absolute alcohol, 97 
per cent.; H!Ch, 3 pA cent.) for ten minutes, and washed in 
water, counterstained foi^several seconds in equal parts of a 
saturated alcoholic solution of methylene blue and water, 
again washed in water, dried and mounted. 

Many bacilli which by other methods might have been 
mistaken for those of tubercle ard thus decolourised. 

Ihe utmost care must be given to each stage of the - 
operations in order to ensure the freedom of Idle preparation 
from fat, the action of the stain on the bacilli and its 
subsequent complete removal from the rest of the preparation, 
for if any part of the process be performed incompletely or 
in a slovenly manner, other bacilli, retaining more or less of 
the stain, may easily be mistaken for those of* tuberculosis. 
The slightest trace of red retained by the ground in any part 
of the field deprives the appearance of red stained bacilli in 
its vicinity of all significance. ^ 

If the characteristic bacilli be present, futther examination 
is needless, and if there be also ljiany pus or blood cells, 
ihere can be no doubt as to the disease beii^g s^ted in thd* 
uebjer, and the milk must be condemned as unfit for human 
Cdosumptioft, or, indeed, for that of any auimal, unless it be 
W&racraslv boiled. 
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The failure to detect the bacilli must not be taken as* 
proving the freedom of the cow from the disease v o ( r cj^n of 
the milk from the bacilli, since t«he portion examinee 1 can but 
be a minute fraction of fh© whoie y The fact should be 
simply stated as such, having vo more value than attaches to ' 
rjegative evidence generally. *» 

Milk, like all animal fluids, contains a certain but variable 
number of leucocytes, but tljpngh any line between the 
permissible and the excessive in such a case must be 
arbitrary, it may be safely taken that twenty or more within 
« tk£ of a one-sixth objective are very suspicious of, at 
least, a chronic inflammatory process. The sedimefut from 
some milk is, in fact, indistinguishable from the Contents q£ 
an abscess, and the very thought of drinking milk containing 
measurable quantities of pus is disgusting. «■ 

Inoculation often succeeds where microscopic examina- 
tion fails to detect the presence of tubercle bacilli. Some of 
the centrifugalised deposit is injected into the subcutaneous 
tissue of the groin or into the peritoneal cavity of a healthy 
guinea-pig, ^nd* the animal, if it have not meanwhile 'died 
from septicaemia or other cause, is killed after the lapse of 
two or three vteeks, when unmistakable tubercular deposits 
in the glands or tubercular peritonitis will be found. The 
death of t^e animal within a few days of the injection must 
not be ascribed to tuberculosis, being caused by some other 
bacteria in the deposit, pathogenic to the guinea-pig. If 
the yresenee of % such disturbing bacteria be known or 
suspected, it wiU be well to sifbmit the sediment for ten 
minutes to a jemperajure of 56° C., which the tubercle 
bacilli are capably of resisting, though others are thereby 
killed or rendered inert. 

It is useless to attempt the centrifngahsing of any milk in 
%which eveji incipient coagulation has set in, or in whicji, 
though apparently quite fluid, it is found, after centrifu^is- 
^idg,.tbat the separation into three layers has not taken place 
„ aa.it should. 
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The bacillus cf enteric fever must always be, or havejgjs^ 
preset ij fnilk that has given rise to widespread outbreaks 
of that disease, b^ the t search for it is under most circum- 
stances a waste of ^tme. Though flourishing as an almost 
pure culture in the glands oj^fiie* intestine, the spleen, and 
the blood, and leaving the* body in the urine and faecal 
evacuations, it is in the letter accompanied by vast numbers 
of the B. noli communis , <fcc., J>y which it is soon crowded out. 

The B. coli communis be^ig, however, necessarily derived 
Prom the bowels of man or beast, is in itself evidence of faecal, 
and, if in large numbers, of gross faecal pollution, andj^herejt ^ 
s that bf typhoid may be also. Of course it is always pfoseht 
in milk a§ commonly supplied, bein^ derived # from the ad- 
mixture direct or indirect, of cow dung ; but in the event 
)f suspicion attaching to a particular milk-supply, ap el- 
imination Bhould be made of tj»e water used in the dairy. If 
-his give evidence of faecal pollution the suspicion is pro- 
oably justified, and repeated search may be made in the milk 
for the specific organism the detection of which would be 
conclusive, though failure must «n no account be takeh as 
pro\ mg its absence. 

The differentiation of the B. typhosus from the surrounding 
colonies of B. coh communis and the sub-culture of the former 
apart is a task requiring a delicacy of manipulation and a 
practical acquaintance with the behaviour of micro-organisms 
to which only the trained bacteriologist can lay claim, and 
quite beyond the sphere of the analytical phemi^t. # 

The bacteria of the typhous group flourish best under anae- 
robic conditions, a special medium, and a fil^h temperature. 

The medium, Kitasato’s glucose formate broth, is prepared 
by adding to the meat infusion, describe* %bove, I per cent, 
of the peptone, 2^)er cent, of glucose, 0.5 per cent> of salt, 
Q.4 per cent, of sodium formate, ancl, after boiling and neu^ . 

• N * • . 

trailing, 2 cubic centimetres of — 1 ? NaOH to the litre. TJhe 
* 1 1 # 

froth is again boiled, filtered, and put up in te|t-tube^ # whicM 
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4 *&jgterilwed by boiling for twenty minutes on that and the# 
two following days. Anaerobic conditions are b^t oJptaine<f 
by means of Buchner’s tubes, i% wljich t^e tubes qflSroth, 
after having been inoculated, are fncii^ated at 42 0 0. for 
twenty-four hours, when ttose^showing growths are removed; • 
this is done for two more d^s, after which any still sterile 
may be thrown away. * 

From these growths gelatin^ and, if desired, agar, plate 
cultures are made in the usual vjay, and incubated at 20° 0. 
any suspicious colonies* being from time to time sub-cultivated 
qjid^wov’ked out. In the examination of potable waters 
la'i ge*quantities are required, and the best way of collecting 
the largest possible proportion of the bacteria sparsely 
distributed through the whole volume is to force the contents 
of a* Winchester quart bottle throiigh a liasteur's filter 
bougie,* w T hich is then washed out with 10 cubic centimetres 
of sterilised water. The bacteria (11 2000 cubic centimetres 
are thus nearly all collected in 10 cubic centimetres, a con- 
centration of 200 in 1, and 0. 1 cubic centimetre of this repre- 
sents 20 cubic c«ntimetres*of the original water. • 

* The best apparatus for this purpose is one made by Messrs. Baird and 
Tatlock from the dpsigns of Mr. Pakes. 
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